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PhotoCure ASA, assignee and owner of the entire 100% interest in U.S. Patent 
6,034,267 (the '"267 patent") submits this request for patent term extension for the '267 
patent. 

(1) The approved product is methyl aminolevulinate Cream, 16.8%, which contains methyl 
aminolevulinate hydrochloride equivalent to 168 mg/g of methyl aminolevulinate. Methyl 
aminolevulinate Cream contains glyceryl monostearate, cetostearyl alcohol, polyoxyl stearate, 
cholesterol and oleyl alcohol as emulsifying agents. Methyl aminolevulinate Cream also 
contains white petrolatum, isopropyl myristate, refined peanut oil, refined almond oil as 
emollients, edetate disodium as a chelating agent and methylparaben and propyl paraben as 
preservatives. 



Methyl aminolevulinate Cream in combination with 570 to 670 nm wavelength red 
light illumination using the CureLight BroadBand Model CureLight 01 lamp is indicated for 
treatment of non-hyperkeratotic actinic keratoses of the face and scalp in immunocompetent 
patients when used in conjunction with lesion preparation (debridement using a sharp dermal 
curette) in the physician's office when other therapies are unacceptable or considered 
medically less appropriate. 

(2) Regulatory review of methyl aminolevulinate Cream occurred under section 505(b) of the 
Federal Food, Drug and Cosmetic Act. 



(3) The methyl aminolevulinate product received permission for commercial marketing under 
Section 505(b) of the Federal Food, Drug and Cosmetic Act on July 27, 2004. 
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(4) The methyl aminolevulinate product has not been previously approved for commercial 
marketing or use under the Federal Food, Drug and Cosmetic Act. 

(5) This application is being submitted by the owner of the '267 patent, PhotoCure ASA, 
within the sixty day period permitted for submission pursuant to 37 CFR § 1 .720(f). The 
application is being submitted on September Lo, 2004 and prior to the due date of September 
24, 2004. y 

(6) The patent for which an extension is being sought is U.S. Patent 6,034,267 filed on 
December 5, 1997 as a U.S. national stage application under 35 U.S.C. §371 of 
PCT/GB96/00553, filed on March 8, 1996. The inventors are Karl E. Gierskcky, Johan 
Moan, Qian Peng, Harald Steen, Trond Warloe and Alf Bjorseth. The "267 patent currently 
expires March 8, 2016. 

(7) A copy of the '267 patent is attached hereto as Exhibit A. 

(8) No terminal disclaimer, certificate of correction or reexamination certificate has been 
issued. A copy of a receipt for maintenance fee payment is provided as Exhibit B. 

(9) The '267 patent claims methods of treatment using the approved product and the approved 
product. The applicable patent claims and the manner in which each applicable claim reads 
on the approved product follows: 

1 . A method for the diagnosis or photochemotherapeutic treatment of disorders 
or abnormalities of external or internal surfaces of the body, comprising: 

i) administering to the sites of investigation or affected surfaces a composition 
comprising a compound of formula I 

R 2 2 N-CH 2 COCH 2 -CH 2 CO-OR' (I) 

wherein, R' is alkyl; and each R 2 is independently hydrogen or alkyl; wherein 
each alkyl of R 1 and R 2 is optionally substituted by hydroxy, alkoxy,'acyloxy, 
alkoxycarbonyloxy, amino, aryl, oxo or fluoro groups and is optionally 
interrupted by oxygen atoms; or a salt thereof; and 

ii) exposing said sites or surfaces to light. 



Claim 1 covers a method of photochemotherapeutic treatment with the active 
component of the methyl aminolevulinate Cream in combination with exposure of the treated 
surface to light. Formula I of claim 1 covers a salt of methyl aminolevulinate when R 1 is alkyl 
and each R 2 is independently hydrogen. In methyl aminolevulinate the alkyl group is a methyl 
group. The package insert states that methyl aminolevulinate Cream contains methyl 
aminolevulinate hydrochloride equivalent to 168 mg/g of methyl aminolevulinate. Methyl 
aminolevulinate hydrochloride is a salt of methyl aminolevulinate.) Methyl aminolevulinate 



NY01 725409 v 1 



Page 2 of 10 



Cream in combination with 570 to 670 nm wavelength red light illumination using the 
CureLight BroadBand Model CureLight 01 is indicated for treatment of non-hyperkeratoses. 

3. The method of claim 1 wherein R 1 represents an unsubstituted alkyl group 
and each R 2 is hydrogen. 

Claim 3 covers a method of photochemotherapeutic treatment with the active component of 
the methyl aminolevulinate Cream. When R 1 is an unsubstituted alkyl group and each R 2 is 
independently hydrogen, the Compound is methyl aminolevulinate when the alkyl group is a 
methyl group. Methyl aminolevulinate Cream contains methyl aminolevulinate 
hydrochloride, which is a salt of methyl aminolevulinate. 

4. The method of claim 1 wherein R 1 represents an unsubstituted alkyl group or 
each R 2 is hydrogen. 

Claim 4 covers a method of photochemotherapeutic treatment with the active component of 
the methyl aminolevulinate Cream. When R 1 of formulal is an unsubstituted alkyl group i e 
a methyl group, the compound of formula I is methyl aminolevulinate. When each R 2 is ' 
hydrogen (and R 1 is an alkyl, i.e. a methyl group), the compound of formula I is methyl 
aminolevulinate. Methyl aminolevulinate Cream contains methyl aminolevulinate 
hydrochloride, which is a salt of methyl aminolevulinate. 

5. The method of claim 1 wherein alkyl contains up to 10 carbon atoms. 

Claim 5 covers a method of photochemotherapeutic treatment with the active component of 
the methyl aminolevulinate Cream. When R 1 of formula I is an alkyl group having one carbon 
atom, i.e. a methyl group, the compound of formula I is methyl aminolevulinate Methyl 
aminolevulinate Cream contains methyl aminolevulinate hydrochloride, which is a salt of 
methyl aminolevulinate. 



6. The method of claim 1 wherein the compound is AIA-methyl ester, 
ALA-ethyl ester, ALA-propyl ester, ALA-hexyl ester, ALA-heptyl ester, or 
ALA-octyl ester; or a salt thereof. 

Claim 6 specifically covers a method of photochemotherapeutic treatment with a salt of 
ALA-methyl ester, which is methyl aminolevulinate. Methyl aminolevulinate Cream contains 
methyl aminolevulinate hydrochloride, which is a salt of methyl aminolevulinate. 

7. The method of claim 1 wherein the light is in the wavelength region 
500-700 nm. B 

Claim 6 specifically covers a method of photochemotherapeutic treatment wherein a 
compound of formula I is administered to an affected surface and said surface is exposed to 
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light in the wavelength region 500-700 nm. As discussed above for claim 1 methyl 
aminolevulinate Cream in combination with 570 to 670 nm wavelength red'light ffiumination 
using the CureLight BroadBand Model CureLight 01 is indicated for treatmenTof non- 
hyperkeratosesi 



8. A pharmaceutical composition comprising an effective diagnostic or 
therapeutic amount of a compound of formula I 



R 2 2 N-CH 2 COCH,-CH,CO-OR' 



(1) 



wherein, R 1 is alkyl; and each R 2 is independently hydrogen or alkyl- 
wherein each alkyl of R 1 and R 2 is optionally substituted by hydroxy, alkoxy 
acyloxy, alkoxycarbonyloxy, amino, aryl, oxo or fiuoro groups and is 
optionally interrupted by oxygen atoms; or a pharmaceutically acceptable salt 
thereof; together with at least one pharmaceutical carrier or excipient. 

Claim 8 covers the methyl amino levulinate Cream, which contains methyl aminolevulinate 
hydrochloride equivalent to 168 mg/g of methyl aminolevulinate. The compound of Formula 
1 ot claim 1 covers a salt of methyl aminolevulinate when R 1 is alkyl and each R 2 is 
independently hydrogen. Methyl aminolevulinate Cream contains methyl aminolevulinate 
hydrochloride, in which the R 1 alkyl group is a methyl group. 

9. The composition of claim 8 wherein the compound is ALA-methyl ester 
ALA-ethyl ester, ALA-propyl ester, ALA-hexyl ester, ALA-heptyl ester, or 
ALA-octyl ester; or a pharmaceutically acceptable salt thereof. 

Claim 9 specifically covers a methyl aminolevulinate salt. Methyl aminolevulinate Cream 
contains methyl aminolevulinate hydrochloride, which is a salt of methyl aminolevulinate. 
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(10) The relevant dates and information pursuant to 35 U.S.C 156(g) in order to enable the 
Secretary of Health and Human Services to determine the applicable regulatory review period 
are: 



DNTD number: 
IND effective date: 

NDA number 
NDA effective date: 
NDA approval date: 



59,756 

February 24, 2000 
21-415 

September 26, 2001 
July 27, 2004 
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n 



(1 1) The methyl aminolevulinate Cream was approved by the FDA on an IND and NDA filed 
by PhotoCure ASA. ("PhotoCure"), the owner of the entire right and interest in the '267 
patent. As a brief description of the significant activities undertaken by PhotoCure during the 
applicable regulatory review period with respect to the approved product and the significant 
dates applicable to such activities, attached hereto as Exhibit C is a brief chronology of the 
communications with the FDA during the regulatory review period ending with approval on 
July 27, 2004. 
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(12) In the opinion of the applicant, the '267 patent is eligible for patent term extension 
under 35 U.S.C 156 because 



(a) 35 U.S.C. 156(a) 

The '267 patent claims methods of treatment using a product and the product. 

(b) 35 U.S.C. 156(a)(1) 

The term of the '267 patent has not expired before submission of this application. 

(c) 35 U.S.C. 156(a)(2) 

The term of the '267 patent has never been extended. 

(d) 35 U.S.C. 156(a)(3) 

The application for extension is submitted by PhotoCure ASA, the owner of record in 
accordance with the requirement of 35 U.S.C. 156(d) and the rules of the U.S. Patent 
and Trademark Office. 

(e) 35 U.S.C. 156(a)(4) 

The methyl aminolevulinate product has been subjected to a regulatory review period 
before its commercial marketing or use. 

(f) 35 U.S.C. 156(a)(5)(A) 

The commercial marketing or use of the methyl aminolevulinate product, after the 
regulatory review period is the first permitted commercial marketing or use of methyl 
aminolevulinate product under section 505(b) of the Federal Food Drug and Cosmetic 
Act under which such regulatory review period occurred. 

(g) 35 U.S.C. 156(c)(4) 

No other patent has been extended for the same regulatory review period for the 
methyl aminolevulinate product. 

The length of extension of the patent term of the '267 patent claimed by applicant is 871 days, 
until July 27, 201 8. The length of the extension was determined pursuant to 37 C.F.R. 1 .775 
as follows: 



( a ) 581 The number of days in the period beginning on the date an 

exemption under subsection (i) of section 505 or subsection (d) 
of section 507 of the Federal Food, Drug, and Cosmetic Act 
became effective for the approved product (February 24, 2000) 
and ending on the date the application was initially submitted 
for such product under those sections or under section 35 1 of 
the Public Health Service Act (September 26, 2001); (See 37 
C.F.R. 1.775(c)(1)), 

(b) 1036 The number of days in the period beginning on the date the 

application was initially submitted for the approved product 
under section 351 of the Public Health Service Act, subsection 
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> . 



(c) 
(d) 

(e) 



(g) 
(h) 
(i) 

0) 
(k) 

(1) 



1617 



13 



568 



(b) of section 505 or section 507 of the Federal Food, Drug and 
Cosmetic Act (September 26, 2001) and ending on the date 
such application was approved under such section ( July 27 
2004). (See 37 C.F.R. 1 .775(c)(2)); 

The sum of (a) and (b). This is the regulatory review period (37 
C.F.R. 1.775(c)). 

The number of days in the regulatory review period of (a) 
which were on and before the '267 patent issued (March 7 
2000). (37 C.F.R. 1.775(d)(l)(i)>. 

Subtract (d) from (a) for the days remaining in the regulatory 
review period of (a). (37 C.F.R. 1.775(d)(l)(i)). 

The number of days in the regulatory review period during 
which it is determined under 35 U.S.C. 156(d)(2)(B) by the 
Secretary of Health and Human Services that applicant did not 
act with due diligence. 1 (37 C.F.R. 1. 775(d)(1)(H)). 

Subtract (f) from (b). (37 C.F.R. 1.775(d)((l)(ii)). 

Subtract (f) from (e). (37 C.F.R. 1.775(d)((l)(ii)). 

Subtract from (h) one half of the days calculated in (h); half 
days will be ignored for the purposes of subtraction (37 C F R 
1.775(d)(l)(iii)). 



J320 the sum of (g) and (i). (37 C.F.R. 1 .775(d)(l)(iii)). 



1036 



568 



284 



03/08/2016 



10/19/2019 



The original term of the '267 patent, shortened by any terminal 
disclaimer. 

The original term of the patent as shortened by any terminal 
disclaimer plus the number of days in (j) (37 C F R 
1.775(d)(2)). 

The date of approval of the application under section 351 of the 
Public Health Service Act, or subsection (b) of section 505 or 
section 507 of the Federal Food, Drug and Cosmetic Act plus 
14 years. (37 C.F.R. 1.775(d)(3)). 

(n) 07/27/2018 The earlier of (1) and (m). (37 C.F.R. 1 .775(d)(4)). 



(m) 07/27/2018 



I. 



There has been no such determination. To the best of applicant's knowledge, 
PhotoCure ASA was diligent during the regulatory review period. 



NY01 725409 v 1 



Page 8 oflO 



(o) 03/08/2021 (k) plus 5 years. (37 C.F.R. 1 .775(d)(5)(i)). 

(p) 07/27/2018 The earlier of (n) and (o). (37 C.F.R. 1 .775(d)(5)(H)). 



(13) The applicant acknowledges a duty to disclose to the Commissioner of Patents and 
Trademarks and the Secretary of Health and Human Services or the Secretary of Agriculture 
any information which is material to the determination of entitlement to the extension sought. 

(14) Please charge the proscribed fee ($1,120.00) pursuant to 37 C.F.R. 1.20Q) for 
receiving and acting upon this Application for Patent Term Extension of the '267 patent to 
deposit account 1 1-0600. 

(15) Please address inquiries and correspondence to the undersigned. 

(16) A triplicate of these application papers is submitted herewith. 
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(17) The following declaration is submitted herewith in compliance with the requirements 
of37C.F.R. § 1.740(b): 

DECLARATION 

The undersigned, Attorney for PhotoCure ASA, which is the applicant submitting this 
application for patent term extension of United States Patent No. 6,034,267, hereinabove 
referred to as the '267 patent, in compliance with the requirements of 37 C.F.R. § 1.740(b)(1), 
hereby avers as follows: 

1 . She is a patent attorney authorized to practice before the United States Patent and 
Trademark Office (Reg. No. 34,232) and she is authorized to represent PhotoCure 
ASA in this application for patent term extension of the '267 patent and to transact all 
business in the United States Patent and Trademark Office in connection therewith; 

2. She has reviewed and understands the contents of this application for patent term 
extension of the '267 patent; 

3 . She believes that the '267 patent is subject to patent term extension pursuant to the 
provisions of 37 C.F.R. § 1.710; 

4. She believes that the extension of the length claimed in this application for patent 
term extension of the '267 patent is justified under 35 U.S.C. § 156 and the applicable 
regulations relating thereto; and 

5. She believes that the '267 patent which is the subject of this application for patent 
term extension meets the conditions for patent term extension as set forth in 37 C F R 
§ 1.720. 

Respectfully submitted, 



Dated: September *2Q 9 2004 ^f-M^p^j?J^h /^J^4tU^ 

Donna M. Praiss 
Reg. No. 34,232 

Elizabeth M. Wieckowski 
Reg. No. 42,226 

Attorneys for Applicant 
PhotoCure ASA 

KENYON & KENYON 
One Broadway 
New York, N.Y. 10004 
(212) 425-7200 (telephone) 
(212) 425-5288 (facsimile) 
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ABSTRACT 



The invention provides a pharmaceutical compositions com- 
prising a compound of formula I: 



R 2 2 N — CH 2 COCH 2 — CH 2 CO — OR 1 



0) 



wherein, R and R 2 have any of the values defined in the 
specification; or a salt thereof; and a pharmaceutically 
acceptable carrier or excipient. The invention also provides 
a method for the diagnosis or photochemotherapeutic treat- 
ment of disorders or abnormalities of external or internal 
surfaces of die body using such compounds or salts. 

16 Claims, 23 Drawing Sheets 
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^<^\^^ AcSra ^ beCn - T Sti6ated 35 3 P^ochcmotherapcuUc agent for 

iSS^HPMJwHra^K? Skm caBcwt ^ which is foimcd from succin y' 

PHOTOCH EMOTH ERAP Y C oA and glycine in the first step of heme synthesis, is to a 

... limited extent able to penetrate the skin and \mA tn a 

The present invention relates to derivatives of 5 localised build-up of Pp? since the action^ SrSlaU 

5-anunolevuuaic acid (ALA) and in particular to esters of (the metallating enzyme is the rateStog S htme 

^JZrZLt"™™ 1 ™* aeents in photochcm<> - r hesis - an ^ALtad. to sri 

««^so known, is . recently up-coming technique for the ,o tumours to light a beneficial photochemonierS^ffeS 

hutment of various abnormaht.es or disorders of the skin or may be obtained (see for example WO91/017 2 TsincfSe 

other epithelial organs or mucosa, especially cancers or skin covering basilomas and^uamous ceU carcinomas is 

pre-cancerous lesions as weU as certain non-malignant more readily penetrated by ALA than 7ellSy sSTSce 

lesions for example skin complaints such as psoriasis. Pho- the concentration of ferrochelatasels Eto skTmrn^ 

osmotherapy involves the application of photosensitizing .5 has been found that topical appUcluro^S^o a 

^tochemotherapeuac) agents to the affected area of the selectively enhanced AcUoTof k i toners 

t^wT d Jy cX P° SUreto P hotoactiva ^glightinorder However, whilst the use of AIA^reseTsTsignificant 

S f P T^^^^" 10 advance " me Photochemotherapy wTth ALA f Z 

S^^ZL^T 1 06115 * BkDtal ° rtheir ^ Mtire,y S3,isf ^ ^ nofabTe to«i 
proliferative potential diminished. 20 , umours and other with sufflcient effi * . 

B J,f^ rf ^^^«^«^.l«^ treatmentofawiderangeoftumou^^^^^ 

notob y the psoralens, the porphyrins, the chlorins and the ALA also tends to be unstable in pharmaceutic^ fomul, 

phthalocyanins. Such drugs become toxic when exposed to tion, A need therefore exists roV^ve" pfotSmo 

-j, ... , therapeutic agents. 

r S, ^ m8 ^ gS , their effects b y a vari- 25 The present invention addresses this need and in oarticu 

ety of mechanisms direcdy or indkecUy. Thus for example. lar aims to provide photochemotherapeutiragenfs wE*e 

S L^TT*" T 0 " 16 t0Xic When aCti " better able 10 P enetra * tumour or other abnorroX a^d 

11 f a ? ,0 geDerate tOXiC SpeCi6S - Which have a ^«hanced photochemothe^euUcXToTer 

e.g. oxidising agents such as singlet oxygen or other oxygen- those described in the prior art. icenectover 

S mtfJES h Whid ? "? « tre ™ ,v I . d ««™«*»ve to so In one aspect the present invention thus provides com- 

^ nucSTl P^T SUCh 35 Pr0tdnS P ° Unds bdn S 68,618 of 5-aminolevulinic acids or phaZ- 

and nucleic acids Psoralens are an example of directly ceuticaUy acceptable salts thereof for use in Dhotcch^mo- 

acting photosensitizers; upon exposure to light they form therapy or diagnosis photochemo- 

adducts and cross-links between the two strands of DNA In the r>f th- ^ « . 

- substi^dTunlSti^ 
nate risk with this therapy is that unwanted mutagenic and esters 8 

^^TJtta^lTl ^ aw i ■ More P^ularly. the compounds for use according to 

This disadvantage may be avoided by selecting photo- the invention are esters of 5-aminolevulinic acids wi* 

ZZTl^ 3 ° ^ m0de 0f action - For ^stituted alkanols flSWccSSiiSed 

example porphyrins, which act indirectly by generation of 40 alkyl esters substituted 

toxic oxygen species, have no mutagenic side effects and Database Xfire. entries 3060978 5347132 5499790 
Z^ n p^ C faV0Urable f ° r P hotoche ™>- 5620924. 5633390. 599131 'and 651774C VeJS 

SeL o^ 1,1 ^ C0Sm ° S °*° Kcnkyusho «. Patent Abstract of Japatw 

235? ?° fhcme ^ Particular, heme ,s poduced when iron 16;No. 156(C-0930). 16.4.1992; EP-A-3 16179 (Tokuvama 
<FO is incorporated in protoporphyrin K (Pp) by the 45 Soda KK); GB-A-2058077 (Hudso? et al) and raT 

CS£. $ °° P hotosen8itiz - of 5-aniinolevulinic acid, 'and derivatives Z 

n __ „,„. . .... ^ , salts hereof and processes for their preparation. 

hJ?,™ » ch J^n*yr"baseddrug Photofrin,hasrecentiy Alternatively viewed, the invention can Sore be seen 

been approved as a photosensitizer in the therapy of certain so to provide compounds of formula I 
cancers. The main disadvantage is that since it must be ' - 

administered parenterally. generally intravenously, cause Rj'n-ci^coch^-ch^co-or 1 m 

fSc ?« tiZa - ti0n - ° f Skin ^ bst for " evend ( whCTein Rl ^ represent alkyl optionally substituted bv 
r^erf oTZi^^ ,T SiStS ° f ^ hydroXy ' ^oxy. ac^loxy. aSyX'ytx^ ^ S, aryt 

«f Porphynn and it does not readily penetrate the 55 oxo or fluoro groups and optionally interrupted by oxVcen 

SlST"^ P ? ° S f^ S S " Ch 85 ^ 8<M:alled which ^ ^ me sarae or different, represents a hydrogen 
rerS l 7 lP ^ • """^ ^ which has ^ been atom or a group R') and salts thereof for usl Ti! nhoZo 
reported for use in cancer photochemotherapy (see for therapy or diagnosis use in pnoiocnemo 

SfuI£SfSJ'Si ffs^S^ 974 ' 521 13331 60 ^ SUbSti,Uted Rl W ^ be mono or poly- 
geny and snell. J. Urol. 1976. 115: 150). Hpd is a complex substituted. Thus suitable R 1 btouds include for examni 

mixture obtained by treating haematoporphyrin with aTetic unsubstituted alkyl. J^^^S^SJSlS 
dtstolveJw]*^ ^ ** h ^^^oxy i^^SZ^ 

tiSh J 0 ' I* otoch f^?P««fc Potential. In par- groups include for example alky toSnto riS 
ticular the Pp precursor 5-aminolevulinic acid (ALA) has groups any alkylene^etie^reS^ye^rom 
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contents defined for alkyl groups below Preferred arvi tu 

groups include phenyl and monocyclic sTSxX in Vt .™ "* (- i ^ ""v**** «* carried out 

heteroaromaUcs. especially phenylTnd such grou^^ SiS22 " TT* ° f S ° lVem SUch as water ' acefo ^ 

themselves optionally be substituted P Y ^^emer . methylformamide. tetrahydrofuran etc at tem 

Representative substituted alkyl groups R» include < P eratu . r ? s "P t0 * c boiling point of the mixture, preferably 

alkoxymethyl. alkoxyethyl and aioxypropyl g™ or at ™ blent tenyeratures. P reraDly 

acyloxymethyl. acyloxyethyl and acyloxypropyl Soups ee ^ conditions of *e esterification reactions will deoend 
Pivaloyloxymethyl. W P* groups eg. f ^ ^ ^ ^ ^ ^^depend 

indS^J^S? ° Und o(° r " Se aCCOrdin 8 to ^ nation. that £»?■"«» yield of the ester is obtained. Since the 
^„n L5/ fo" R re P resents an ^substituted alkyl ^cation reactions are reversible equilibrium reactions 

V aT Sft CaCh £ repfCSCntS 3 hydr °8 cn atom - 10 reaCbOD C ° Dditi0nS My te sele ««» " ^ch a wTy Z 

<h£? ^ ^ &e term aU 9 rl " includes a *y long or maximum yield of the ester product is obtained i 

short chain, steught-chained or branched aliphatic saturated editions may be obtained by seleSn* a scX2 »hi 

ZZTT* hydr ° Carb0D ^ 11,6 Unsaturated ^ capable of removing the wa£ oSl a 

Sl^L^T 0r P°^ u » saturated include bom reaction by forming an azeotrope witiTwl? Sh 

atonyl and alkynyl groups. Such groups may contain up to 15 Events « exemplified by aromatic hytocarfxT oTontt 

40 carbon atoms. However, alky, groups containing up , 0 10 <»PabIe of forming azeotropes with wS.Tg^some 

Al^ir^^ ? ^ ° f ALA-methylester. ^^^tj^^E 

ALA-ethylester. ALA-propylester. ALA-hexylester. ALA- 20 alcohol. With other esters the equmbrium rntv driv^ 

SS* "? d A ^ A - oct y Iester Md thereof, which ^ards the ester product by usmTaTargT^of mSc?d 

!Son Pf ^ COmP ° UndS f ° r USC accordin 6 to Esterification reactions "are w^U-knowTS me tt "or 

invention. example< asdescn^edbySaulPataiin'ThechtnSnv^f S 

The compounds for use in the invention may be prepared carboxylic acids and esters" (Ch 11 1^7^ ° 

using standard processes and procedures weU-knownTme 25 1969) and Houban Weyl 'Sftoden d,r £ 

Sf/, , 0n ' A ' knOWD iD ^ such ester tf - deriva,e "' P- 504 < Geof g ™eme Verlag. 1985) The foZ 

cation of compounds may involve protection and deprotec- of derivatives of amino-acids arf di cribeJk Cd 

d£? nfT J! d f 6 Pait ln 1,16 reacti0n under 4116 <™- 30 O^^" 5 Ch^e- Band XV2. "StickJoffvvUrtuL^ 
7„?c f k • estenficaUon ' Th«s ^ example the substitu- P- 269. Georg Thieme Verlag. 1958) 0nVerblndun S en • 

^^^T^^^^to^Pwetheestasmaybe Tte reaction will conveniently be carried out in th, 
protected during esterification. Similarly the NR 2 2 group on P r «ence of a catalyst, eg. an inorgL^or^amc a L ^ 
Ae compound contributing this group to compounds of acid binding agent such as a 2 * * ad " an 

r^nula I may be protected during the reaction and depro- 35 ^ compounds used as starting materials are known from 
arfwelUfn^ ^ P^^eprotection procures "terature. and in many cases comm^XavSk T 

SriS T ^ ^P"* 3 ^ of derivatives. ">ay be obtained using methods known se ALA. for 

preparing m e compounds for use in the invention, compris- formation are conventional in the art 

denJ^ I* 5 ; amm t olev,l,illic °r an esterifiable As mentioned above, the compounds for use according to 

(a) reacting a compel of formula H action hydrolytic e^ such aHsLT^resett if the 

Ra'N-CH.coc^-c^co-x m 55 tar 8 et ce Us break down the esters into the parent ALA which 

(wherein X represents a leaving ktoud for e * am m, Sl,"*^^^ Syn * esis pathway 40(1 lcads to a 

hydroxy! group!*, halogen atom or Ey l£7cn* tn l ? ^ ttc com P««»ds for use according 

represents an acid anhydride «™„n , ,„^T/ STL.^* - ™ e i nvent, ? n ^ a nu «*er of advantages over ALA 

defined) P is as nerembefore itself. Firstiy. me compounds are better able to penetrate skin 

with a compound of formula m " blte^TdlasTer' S?*^ 

aeeper and faster. This is an important advantage. 

R'-^H _ especially for topical administration. Secondly, the esters 

have surprisingly been found to be better eiibincers of Pto 
(wherein R l is as hereinbefore defined); and « ^SJS.i™* ^ ^ P roduction ^vels following 

(b) converting a compound of formula I into a^armaceu ST^ST L* 0 esters are higher than with ALA 
tically acceptable salt thereof. pnarmaceu- alone. Thirdly, the compounds for use in the invention 

demonstrate improved selectivity for the target tissue to be 
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SSfS Sr^ ^ J* P^.^-^anckg effect is loca- Ointments and creams may. for example be formulated 

finally, the compounds appeal to loedta tSe? - ? V* ^ J"* * 

tissue upon administration. This is especially importamfS , ^l^T °' 0lly , ba f. and . wiU - in gcneral - 4,50 

systemic application, since it means ^ undeXbkph" one or mo ^ ^ulsuying. dispersing, suspending, 

tosensitization effects, as reported in the literature for other ^T^ ag .J t ? mg agen,s - Powders ^ «* foimed 

porphyrin-based photosensitizers. may be reduced or , , */ 0f any su,toble P° w <»er base. Drops may be 

avoided. formulated with an aqueous or non-aqueous base also com- 

A further aspect of the present invention accordingly P risin 8 one or m <>re dispersing, solubiUsing or suspending 

provides a pharmaceutical composition comprising a com- 10 agen,s - Aeroso1 s Prays are conveniently delivered from 

pound as described hereinbefore, or a pharmaceutically pressurised packs, with the use of a suitable propellant. 

acceptable salt thereof, together with at least one pharma- Alternatively, the compositions may be provided in a form 

ceutical carrier or excipient adapted for oral or parenteral administration, for example by 

In a still further aspect, there is also provided the use of intradermal, subcutaneous, intraperitoneal or intravenous 

a compound as described hereinbefore, or a pharmaceuti- 15 injection. Alternative pharmaceutical forms thus include 

cally acceptable salt thereof, for the preparation of a thera- plain or coated tablets, capsules, suspensions and solutions 

prate agent for use in photochemotherapy. and especially containing the active component optionally together with 

for the treatment of disorders or abnormalities of external or one or more inert conventional carriers and/or dLents e7 

Z££S£Z " ^ ^ rcSp0DSiVC ,0 Ph °- Wlth ^ Stardl - ,actoSC < SUCTOse - -cr^^e cetlosf ; 

Th» , , 20 magnesium stearate. polyvinylpyrroUdone citric acid tar 

J^Z^T^ ^d.^ers which may be treated taric acid, water. w^er/ethanT v^Jto£Fi£/ 

cTrSnl™ F V? vent,0 1 inClUd f. ? Dy malignant - sorbito1 - water/polyethyleneglycol. SetgS 

and ° on ; n ^ gnant abnormalities or disorders stearylaicohol. carboxymethylcellulose or fatty subslces 

responsive to photochemotherapy eg. tumours or other such as hard fat or suitable mixtures thereof 
growths, sbn disorders such as psoriasis or actinic 25 The concentration of the compounds as described here- 

eTbac^. v- 1™. 0 " 5 ' 01 iDfeCti0DS iDbef0re to the "nations, de^s upon SSSHSSZ 

eg^bacterial. viral or fungal infecUons. for example Herpes compound, the composition, mode of ad^^aUon and It 

u^rTdi m h Dti0 H 15 Palti K lafly SUitCd t0 ^ patiCDt and ^ b ^ varied or ad J«^ choice 

treatment of diseases, disorders or abnormalities where Generally however, concentration ranges of 1 to 50%7w/^ 

i^^n^to^tevn^tiiMKnty 30 are suitable. For therapeutic a PP Sons o2t 

its^jzzsr hcrc m a broad sense ,o ssj it; 50% hav " en foL to ^ ~ 

J^fifM-d. erosal surface, deluding for example 35 ^^^J^S^SSSSSTSSS 

mucosa the linings of organs eg. the respiratory, gastro- the ught exposure takes place will depend onZ nature of 

intestinal and gemto-unnary tracts, and glands with ducts the composition and the form of adSstration tX™ 

whic*emptyontosuchsurface S (e.8.Lver.hairfomcle S wiui generaSJbe in the order o?0 t T^Zf tJ^toZ 

sebaceous glands, mammary glands, salivary glands and hours 8 ' 

ZTH ad ^. *? 1,16 8Ub ' SUch surfaces 40 ^ Radiation will in general be applied at a dose level 

£5E£JL C W e . inin f ° f Vagina - ,he of 40 to 200 JoukW. for exampleTlOO JouleW 

endometrium and the urotheUum. Such surfaces may also The waveleneth of lieht ii^rLS. 'u 

mdude cavities forme4 in the body following excisL of seized * aSa l^ftopS^ 

«Snfr OTWS "r Ceg / br ^ CavitiCSf0,l0wi,,g,he tic effect ConventionaUy. when pomhS u1ef?n 
excision of tumours such as gliomas. 45 photochemotherapy they are irradiated SuS tf*oS 

ri i Sff lyS ^ CCSth * in K U ^(Oskinandconjunctiva; the absorption Iniximum of the po^nThl ^ 

ISfn 5 of * c »oum.pharynx, oesophagus, stomach, example in the case of the prior art KfAlAto photo- 

mtestmes and intesUnal appendages, rectum, and anal canal; chemotherapy of skin cancel wavde^gtts hTthe rS 

£2,Jf e Z °u PaSSagCS ' " aSal Sin0ses - 35a ^° ^ P r ^Wy ei^Tnlwere SnpE 

SfoTT;,, T hCa ' ^° nC, t, !S d br ° nchioles = W However, by selecting ateoad ranged l^eleShs *£ 

hmng of the ureters, unnary bladder, and urethra; (v) the irradiation, extending beyond the ateorpti^n ^aSL of 

hmng of fte vagina utenne cervix, and uterus; (vi) the theporphyrin. the photosensitizing J^rZ^ZTj 

pan^andvisc^alpleuraKvuJmeUningofmeperi^ Whilst not wishing [to be bound by theS^ k mouS 

S,hT Z v **, ° f * e 0Igans C0Dtained ^ due to me fact mat when Pp, CX^mhyrSf are 

wittun those cavities; (viu) the dura mater and meninges; 55 exposed to Ught having wavelengths witL iUaCtion 

o IT? tU ^ 0rS f - n tiSSUeS that Can be accessible s P~ ,rum - il ^ degraditoto vS< Tphote^roSuctSd- 

to photoactivatmg hght e.g. either direcUy. at time of inginpatti CT laxphotoprotoD<)n)hvrinfpC ^PPn^^rnrin 

surgery^ via an optical fibre inserted through a needle. and ha's a coSSabte VSSS^iSVSZ 

conLSTT* rf tl !! l invention ^ ta ft'mBl-d !■ «on spectrum sketches out to long^ waXgtS be3 

conventional manner with one or more physiologically 60 thewaveleng m satwhichPpabsoitsie.uptoalm^?M nm 

•ooBptable earners or exdpients. according to techniques (Pp absorbs almost no Ught above 6So lm)^mi^cZ- 

^^ZI ^^t 5 ^ te adminiitered ventional photochemotherapy. me wavL^>s u^l do not 

225 ^ y inH?H , ^ ^ com P° sitions ™ pp P hence do not obtain ^benefit of te 

preferred and .nctade gels, creams, ointments, sprays, additional photosensitizing effect Irradiation with wave- 

dfopTand ^ 65 ^ofUghtinmerangtsOO-VMn^^^^ 

fonS in leT, conventional pharmaceutical be particularly effective. It is particularly important to 

rorms in me art. indudc mc wavclcng(hs 63 0 and 690 nm. 



6.034.267 

7 8 

A further aspect of the invention thus provides a method tered sequentially or senaratelv t„h«.h • 

t^^^™^^ 3 ^^** --^apre^^ 

S, ?T"™ « aSS1StUlg agCntl f0ll0wed ^ administration of the photo 

Methods for irradiation of different areas of the body, eg. chemotherapeutic agent in conjunction with the surface 

by lamps or lasers are well known in the art (see for example penetration assisting agent may be beneficial When a 

SSJSl ^' Chemistry in-Briuin. May 1986 p. 10 surface-penetration assisting agent is used in pre-treatment 

tZ . a , ■ this ^ be used at high concentrations. e.g. up to 100% 

The impounds for use in the invention may be formu- (w/w). If such a pre-treatment step is employed the photo 

SSL*? aaa F t ^ aed with other photosensitizing chemotherapeutic agent may subsequently be adrnim P stered 

agents, for example ALA or photofrin. or with other active «P to several hours following pre-treatment ee at an int<™i 

components which may enhance the photochemotherapeutic is «f 5-60 minutes following pre-treatment 

taSSJJ^ "T^ Ch u elating agentS officially be Viewed from a further aspect, the invention thus provides 

mcluded in order to enhance accumulation of Pp; the che- a Induct comprising a compound as described hereinbefore 

lauon or iron by the chelating agents prevents its incorpo- a pharmaceutically acceptable salt thereof together with 

ration into Pp to form haem by the action of the enzyme at least one surface-penetration assisting agent and option 

ferochelause. thereby leading to a build-up of Pp. The 20 ally one or more chelating agents as a combS potion 

photosensitizing .effect is thus enhanced. for simultaneous, separate or sequential use in tSS 

. Aminopolycarboxyhc acid chelating agents are particu- disorders or abnormalities of external or internal surfaces of 

iBify suable for use in this regard, including any of the the body which are responsive to photochemotheraov 

tit d ™? d 10 me literature for metal detoxification Alternatively viewed, this aspect of the invention also 

or tor the chelation of paramagnetic metal ions in magnetic 25 Provides a kit for use in photochemotherapy of disorders or 

£3elfTnTA 8 SSfJ 8g ?f PartiCUlar menU ° n *»* abnormalities of external or internal surfaces of the body 
oe rnaae ot bDTA. CDTA (cyclohexane diamine telraacetic compnsing: ' 
acid). DTPA and DOTA. EDTA is preferred. To achieve the a) a first container containing a compound as d,™'h,H 

To^T*^ ft**™** and other sidero- hereinbefore or a fbrnJ^S^l^SSlSt 

phores may also be used, e.g. in conjunction with aminopo- 30 thereof. "caiiy acceptable salt 

t£° Arf.,^ Chela f tiD8 ageDtS SUCh 35 EDTA - b) 3 SeCOnd container staining at least one surface 

«2ls»i7S»t; rrsK used at a c) p :::T oa as t st ; ng agcnt: 

Additionally, it has been found mat sSacelpenefration or more chelating agents contained either within 

»AK±^ ^^^^^ 

Thesurface.penetrationassistingagentmaybeanyof.he " ^^Z^l^^ 01 ^ 0 ^^ 10 ^^ 
skin-penetration assisting agents Lcribedin IIIT . intensity of this fluorescence may be used to 

ceutiS literature e.g KSHaSlell ffl^ 8 " Cdk * * e ****** of the fluorescence 

DMSO and othe ? ^holohw^^^SS^ ** "?* * VisUaIizC sizc - Md situatio ° of the 

n-decylmethyl-sulphoxidJ r&Km « ™ S " mde ^ Ssible feou g h me 

penetfiofa^ f™of cornpoundsof them^ 

in enhandng die -ihlSj^rf'S^^K ^ SffSSEJ* "l^"" ^ 

fteussue).DMSOhasanti-histarninea„danSaSl^ 55 Ei5£ fiZT^™^^^" 

acUvities.maddition,DMSOhasbeenfoundtoincreaseu2 S of 1 to 50% e B T s% co t n f entr c a f ion 
activity of the enzvmes AIA cvnth»«. ..J ai * «nges or i to su% e.g. 1-5% (w/w) are suitable. Sites, 

dehydrogenase (the enz^nS wMct K5EjL£± S* 0 * SJ* S ° f admMstratio ° ^e been considered 

coiidMsSAIAtoiwiAob^^S^S^S ^^'egardtothetherapeuticusesandareappUcable 

formation of the JSStoTST * M8 ^ „ ^. to uses described here. The cornpounds for 

The surface penetration agenTmay convenientlv tv nro. USS. 1 ", T" t,0B T 8180 1x5 used for m Agnostic 

vided in a concentration ranfTof ?£ T^ZZ^LZ S"^/^ ** raaminati o n of the cells con- 

10% (wAv) 8 ( ^ ab0Ut tained in ^ fluids - ^e higher fluoresence associated with 

According to the condition being treated, and «V „«!,,„. non ' norma ' dss " e "V conveniently be indicative of an 
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rwpectivdy. Other usefiil body fluids which may beused for (A) graphical representation showing fluorescence intensity 

diagnosis in addition to urine and sputum indude blood, vs depth (urn) and (B) micrograph- * 

semen tears, spinal fluid etc. Tissue samples or preparations FIG. 9 shows measurement of PpIX production following 

? ^ f ° r ex ^ le . bi °P sv assue ° r bon« epical application of ALAin human BCC and surrounding 
marrow samples. The present invention thus extends to the 5 normal skin by CDD microscopy of biopsies (A) «Sk2 

use of compounds of the invention, or salts thereof for representation showing fluorescence intensity vs 

diagnosis according to the aforementioned methods for and (B) micrograph- "X vs aepm (jun) 

photochemotherapy. and products and kits for performing FIG. 10 shows PpIX fluorescence (fluorescence intensity 

a S° S1S ' ^ r .u ■ ■ . rcladve units vs wave length (am)) 24 hours foUowing 

A further aspect of the invention relates to a method of in 10 topical administration of ALA methylester to BCC lesion 

vitro diagnosis, of abnormalities or disorders by assaying a and to normal skin of human patients 

sample of body fluid or tissue of a patient said method FIG. 11 shows PpIX fluorescence (fluorescence intensity 

comprising , at least the foUowing steps: relative units vs wavelength (nm)) 24 hours foUoS 

i) admixing said body fluid or tissue with a compound as topical administration of ALA to BCC lesion and to normal 
described hereinbefore. 15 skin of human patients. 

ii) exposing said mixture to light. FK*- 12 shows measurement of PpIX production 4.5 

iii) ascertaining the level of fluorescence and hours foUowin 8 topical application of ALA methylester in 

iv) comparing the level of fluorescence to control levels S^^k 00 ? n J cro « 5< W of biopsies (A) graphical 
The invention will now be described in more de Jin £ a %?Sfi!£Z^ fluorcscence vs **■» <M»> 

following non-limiting Examples, with reference to the vzih ia ,u „ 

drawings in which: u °; P h ° WS Iacasurement of production 4.5 

FIG. 1 shows fluorescence intensity (relative units vs i^„ fo ^^2?2 SS*^ of methylester in 

wavelength (nm)) of PpIX in the normal kin of mice after u T ^ by C , D ° J™**™** of bi °P^ (A) 

topical aoUiistration of f^f «P~**» lowing fluorescence intensity vs 

(A) free ALA 25 ** (Mm) (B) micro e ra P n I 

L v A . A . nG ' 1 4 shows nieasurement of PpIX production 24 hours 

W ALA methylester following topical application of ALA methylester in human 

(C) ALA ethylester BCC by CDD microscopy of biopsies (A) graphical repre- 

(D) ALA propylester sentation showing fluorescence intensity vs depth (um) and 
after 0.5, 1, 1.5. 2.5. 3. 3.5 and 14 hours foUowing admin- 30 W micrograph; _ 

istration; HG. 1 5 shows measurement of PpIX production 24 hours 

FIG. 2 shows the distribution of PpIX as measured by following topical application of ALA methylester in human 

fluorescence intensity (relative units vs wavelength (nm)) in n °rmal skin by CDD microscopy of biopsies (A) graphical 

Brain, dermis. Ear, Liver and muscle 14 hours after topical representation showing fluorescence intensity vs depth (\tm) 

adniinistration to the normal skin of mice: 35 and micrograph; 

(A) free ALA 16 shows measurement of PpIX production 24 hours 

(B) ALA methylester following topical appUcation of free ALA in human BCC by 

(C) ALA ethylester CDD ^^^^ of biopsies (A) graphical representation 

(D) AI^ protester; 40 JjEf* fluorescenc * vs ^(0^)^(6)1^0x0- 
r,i!^: 3 S >° WS ^ flu< f^ ccn v f . (fluorescence intesity, FIG. 17 shows measurement of PpIX production 24 hours 

22£ T? VS rr leDgth , W 40 ^ ° f 15 f0U0wi ^ t0 P ical a PP Ucation of ALAin human nS 
rmnutes, 1 hour, 4 hours and 10 hours after intraperitoneal skin by CDD microscopy of biopsies (A) graphical repre- 

mJ rS°7sho^^ leSter (15 ° ^ . SeDtati ° n Sh ° Wing flU °~ ^ vs^S^nd 

tlfj. 4 shows PpK fluorescence (fluorescence intensity 45 (B) micrograph; 

relative units vs wavelength (nm)) (A) 1.5 hours and (B) 4 FIG. 18 shows measurement of PpK production 4 5 

hours after topical administration of ALA methylester to hours foUowing topical application of free ALA and 20% 

S,?7 ? fCln0ma fl* 00 ]™? tts on me skin of human DM SO in human BCC by CDD microscopy of biopsies (A) 

patients (- tumourr - normal skin); graphical representation showing fluorescence intensity vs 

MU. 5 shows PpIX fluorescence (fluorescence intensity 50 depth (um) and (B) micrograph- 
relative units vs wavelength (nm)) (A) 1.5 hours and (B) 4 FIG. 19 shows measurement of PpK production 4 5 
hours after topical administration of ALA ethylester to basal hours foUowing topical application of free ALA and 20% 
ceU carcinoma (BCC) lesions on the skin of human patients DMSO in human normal skin by CDD microscopy of 
pTTT n °^l S fl D): a biopsies (A) graphical representation showing fluorescence 
WO. 6 shows PPK fluorescence (fluorescence intensity 55 intensity vs depth (urn) and (B) microEraph- 
relative units vs wavelength (nm)) (A) 1.5 hours and (B) 4 FIG. 20 shows a time course (fluorescence intensity 
hours after topical administration of ALA propylester to relative units vs time (hours)) of ALA methylester-induced 
basal ceU carcinoma (BCC) lesions on the skin of human (PpK) fluorescence in the mouse skin after topical appli- 

S 7 ( \?r^ « Sm \« Cati0D ° f meth y lester *>« (-•-)> ALA methylester 

^ i fl««escence (fluorescence intensity 60 plus DMSO (-A-). ALA methylester plus desferoxamine 
relative units vs wavelength (nm)) (A) 1.5 hours and (B) 4 (DF) (-■-) or ALA methylester plus DF and DMSO (-T-) 
So™ mn^t ^ s ^ ti0 » °f ALA to basal cell Each point is the mean of measurements from at least three 
cannoma (BCC) lesions on the skin of human patients (- mice; 

t Tn ; «7h;!r nal SUn): . ' 21 shows fl««escence photographs of the mouse 

.JS v i ^f^^of^K Production foUowing 65 skin taken 1 h after topical application of free ALA alone 
topical application of ALA methylester in human BCC and (A), ALA methylester (B). ALA ethylester (Q and ALA 
surrounding normal skin by CDD microscopy of biopsies propylester (D). showing fluorescence in the epidermis (Bp), 



O 1 K 

6,034.267 



epithelial hair follicles and sebaceous gland (arrows) but uct finaliv „„j„ u ■ u 

not in the dermis (De). Original magnfficationxSo n ?JSf?.i? . ^ ? acUUm ' 24 grains of 

FIG. 22 is a graph showing rS^TZ^r volume coS^ 
against time (days) foUowing treatment of WiDr human * H " NMR s P«* ra ««W m DMSO-d 6 . 

colonic carcinoma transplanted subcutaneously into nude 5 EXAMPLF S 

mice with ALA or ALA methylester plus DF; (-A-) control- uAAMfLE 5 

mIhZer + OT + C bM?o ALA+DF+DMS0 = <"•-> ALA* Preparation of n-heptyl 5-arninolevuiinic 

raetoylester+DF+DMSO Hydrochloride (ALA heptylester) 

FIG. 23 shows ppK fluoresence ratios between BCC * 
lesions and surrounding normal skin after topical application 10 ,« 8 5 - a f un 1 olevuljIUC acid hydrochloride was added to 
of ALA or its esters. vv 30 eraias of n-heptanol containing 5 drops of cone hydro- 

chloride in a 100 ml glass reactor equipped with a siirrer 
EXAMPLE 1 "flux condenser and a thermometer. After all the 

. c 5-aminolevulinic acid had dissolved, the reaction mixture 

Preparation of Methyl 5-aminolevulinate was *««d at 70-80° C. for approx. 48 hours After the 

Hydrochloride 5-aminolevulinic acid was converted to its n-heptyl ester 

To a 500 ml glass reactor containing 200 ml methanol and" toft^'^** f* F?" aJc ° h ° 1 was removed - 
was added 1 g 5-amino-levulinic acid lyZl^Z\ ?■£ Sion £v 1 1 Tn ESTf* ^ ? 7 °° 
drop cone. HC1. The reaction mixture was then ztirr^ u„a. ui -1 . g g n_h ^ t y 1 5-aminolevulinate 

overnight at 60» c . ^ ££SJl2 » SKST* ^ ^ by '"^ in 

followed by »H-NMR. Excess methanol was removed by 

SSS? T 3 - D ? 1,16 pr0dUCt flmher ^ under vacuun » «t EXAMPLE 6 

30-40 C. giving methyl 5-aminolevulinate hydrochloride 

The structure was confirmed by 'H-NMR in DMSO-d 6 . Preparation of n-octyl 5-aminolevulinic 

EXAMPLE 2 ^ Hydrochloride (ALA octylester) 

1 gram 5-aminolevulinic acid hydrochloride was added to 
Preparation of Ethyl 5-aminolevulinate 30 P 3105 of *y n-octanol containing 5-6 drops of cone 

Hydrochloride (ALA ethylester) hydrochloride in a 50 ml glass reactor equipped with a reflux 

co.deo*, ad , .hemMeM. The esleriSotta, TO per- 5-»ni„>le™lh,,te hitodiorile The J - " 

If^^Jn^ ^ J^ 00 ' was Mcd under Wgh vacuum EXAMPLE 7 

at 3(M0° C, gmng 0.94 g Ethyl 5-aminolevulinate hydro- 
chloride. Confirmation of the structure was done by Formulation 
H-NMR in DMSO-oV 

40 20% creams were prepared by admixture of the active 
EXAMPLE 3 component, ALA. ALA methylester. ALA ethylester, or ALA 

propylester (prepared according to Examples 1 to 3 
Preparation of n-propyl 5-aminolevulinate respectively), with "Urguentum Merck" cream base 

Hydrochloride (ALA propylester) (available from Merck) consisting of silicon dioxide paraf- 

all the 5-aminolevulinic acid was converted to its EXAMPLF 8 

n-propylester (followed by 'H-NMR). the excess propanol EXAMPLE 8 

mR.rtT'^l C"* Mtd Undcr W S h vacuum «1 Determination of Protoporphyrin LX Production in 

fSSiiS^ 5 ? ^ 1 ^ reaCti ° n g3VC 049 8 Wfl ^SkmofNIi^byCCDMCToscopyofBiopsiS 
5-aminolevuhnate hydrochloride. The structure was con- « * 

firmed by 'H-NMR in DMSO-d,. 55 A c ? mmeraal oil-in-water cream containing (20% w/w) 

one of the chemicals (free ALA. ALA methylester. ALA 
EXAMPLE 4 ethylester and ALA propylester) (see Example 1) was topi- 

cally applied to the normal skin of nu/nu nude mice for 0 5 
Preparation of n-hexyl 5-aminolevulinic 1. 3 and 6 hours, then biopsied and evaluated by means of 

Hydrochloride (ALA hexylester) 60 microscopic fluorescence photometry incorporating a light 

2 grams of 5-aminolevulinic acid hydrochloride was Zt^^^^ 001 ^ ^P 1 " 1 

dissolved in 25 grams of dry n-hexanol wXt-fiTrL ,) cam ^ ra - ^ rcsuits show *at free ALA and its three 
^.hydrochlo^eaddedtoaSOrSs^ ^^^aretatenupbymesMndssu^meesterified 
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maximum amounts of the fluorescence were seen about 6 
hours (the latest time point studied) after the application in 
all cases. 

EXAMPLE 9 

Measurements in Situ of Protoporphyrin DC 
Production in the Skin of Mice by an Optical-fiber 
Based System 

The aim of this study was to investigate the build-up of 
esterified ALA ester-induced porphyrins fluorescence in the 
normal skin of nude mice in vivo after topical or systemic 
administration of ALA ester derivatives. 

MATERIALS AND METHODS 

Chemicals. 5-aminolevulinic acid (ALA) methyl-, ethyl- 
and propyl-esters (H 2 N — CH 2 COOCH-> — CH->COO — R; R 
can be CH 3 , CH 2 — CH 2 — CH 3 ) were prepared by Norsk 
Hydro Research Center (Porsgrunn, Norway) as described in 
Examples 1 to 3. Free ALA hydrochloride and desferriox- 
amine mesylate (DF) were purchased from Sigma Chemical 
Company (St. Louis. Mo., USA). Dimethyl sulphoxide 
(DMSO) was obtained from Janssen Chimica (Geel, 
Belgium). Commercial oil-water creams (Unguentum 
Merck, Darmstadt, Germany) containing 20% one of the 
ALA ester derivatives (w/w), 20% free ALA, 20% ALA 
methylester plus 5% DF, 20% ALA methylester plus 20% 
DMSO, or 20% ALA methylester plus 5% DF and 20% 
DMSO were freshly prepared prior to use. All creams were 
made by the Pharmacy at the Norwegian radium Hospital. 
For intraperitoneal injection, ALA and its methylester were 
freshly dissolved in saline. All other chemicals used were of 
the highest purity commercially available. 

Animals. Female Balb/c nu/nu athymic nude mice were 
obtained from the Animal Laboratory at the Norwegian 
Radium Hospital and kept under specific-pathogen-free con- 
ditions. At the start of the experiments the mice were 6-7 
weeks old weighing 18-24 g. Three mice were housed per 
cage with autoclaved covers in a dark room during the 
experiments. 

Treatment procedure. One of the creams was painted on 
the normal skin at right flank region of each mouse, and 
covered by a semi-permeable dressing (3M, St Paul, Minn., 
USA) for various time intervals (from 0.25 to 24 h) before 
fluorescence measurements in situ or being biopsied for 
microscopic fluorescence imaging. About 0.2 g cream was 
applied to an approximate 2,25 cm 2 area of the skin. In the 
case of Lp. injection the mice were given ALA or its 
methylester at a dose of 150 mg/kg. At least three mice were 
used for each condition. 

Fluorescence spectroscopic measurements in situ. Aper- 
kin Elmer LS-50 fluorescence spectrometer equipped with a 
red-sensitive photomultiplier (Hamamatsu R 928) was used 
This instrument has a pulsed Xenon arc light source and 
phase sensitive detection, such that fluorescence can be 
readily measured. Part of the excitation beam (set at 408 nm 
for fluorescence measurements) was reflected into a 600 nm 
core multimodus optical quartz fiber (No. 3501 393, Dornier 
Medizintechnik, GmbH, Germering, Germany) by means of 
a mirror for application onto the subject through a hand held 
probe. Emission in the region of 550-750 nm was measured 
via emission fibres collecting information through the probe. 

Fluorescence microscopy. After the creams were topically 
applied to the skin of mice for various times (as indicated 
above), the skin was biopsied and the frozen tissue sections 
were cut with a cryostat to a thickness of 8 urn. The 
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fluorescence microscopy was carried out using an Axioplan 
microscope (Zeiss, Germany) with a 100 W mercury lamp. 
The fluorescence images were recorded by a light-sensitive 
thermo-eiectrically cooled charge coupled device (CCD) 
camera (resolution: 385x578 pixels with a dynamic range of 
16 bits per pixelXAstromed CCD 3200, Cambridge, UK) 
and hard copies on a video printer (Sony multiscan video 
printer UP-930). The filter combination used for detection of 
porphyrin fluorescence consisted of 390-440 nm excitation 
filter, a 460 nm beam splitter and a >600 nm emission filter. 
Results 

PPDC fluorescence was measured in situ by an optical- 
fiber based system in the normal skin of nude mice 0.5, 1, 
1.5, 2.5, 3, 3.5 and 14 hours after topical application of free 
ALA or one of its ester derivatives as described above. As 
shown in FIG. 1. the PpIX fluorescence was already built-up 
1 hour after topical application in the case of all derivatives, 
while the fluorescence was seen 1.5 hours after the appli- 
cation of free ALA. The maximum fluorescence intensity 
was found 14 hours after the application in all cases, but 
PpIX fluorescence induced from ALA esters in the skin was 
stronger than that from free ALA. Fur thermore, as can be 
seen in FIG. 2, 14 hours after the application no fluorescence 
of ALA-esters-induced PpIX was detected in other areas of 
the skin and internal organs including ear, dermis, muscle, 
brain and liver However, in the case of free ALA. a strong 
fluorescence was also seen in the ear as well as in the other 
areas of the skin. Thus, after topical application ALA-ester- 
induced PpIX was found locally in the skin, whereas free 
ALA-induced PpIX distributed not only locally, but also in 
other areas of the skin. We suggest that ALA is transported 
in the blood and that PpIX is subsequently formed in all 
organs containing the enzymes of the heme synthesis path- 
way and/or PPIX is formed in the skin and then transported 
to other tissues via blood circulation. The latter situation 
may lead to skin photosensitivity in areas where free ALA is 
not topically applied. In addition, after intraperitoneal injec- 
tion of ALA methylester at a dose of 150 mg/kg, the PpIX 
fluorescence in the skin of mice was built-up 15 minutes 
after the injection and the peak value was found around 4 
hours, and the fluorescence disappeared within 10 hours post 
the injection (FIG. 3). This kinetic pattern is similar to that 
of the fluorescence of free ALA-induced porphyrins in the 
skin following i.p. injection of the same dose, although the 
fluorescence decreased faster in the case of the ester than in 
the case of the free ALA. 

EXAMPLE 10 

Measurements of Protoporphyrin DC Production in 

Human Basal Cell Carcinoma (BCC) and 
Surrounding Normal Skin by Optical-fiber Based 
System 

The PpDC fluorescence in the BCC lesions and surround- 
ing normal skin of human patients was measured in situ by 
optical-fiber based system after topical application of 20% 
free ALA and its derivatives for various time intervals. 

FIGS. 4, 5, 6 and 7 show that, compared to free ALA, the 
ALA derivatives-induced PpIX was built up faster, produced 
more and localized more selectively in the BCC lesions (Le. 
much less fluorescence in the surrounding normal skin), 
particularly for ALA methylester. 

EXAMPLE 11 

In Vivo Fluorescence Surface Measurements of 
PpIX Production in Human BCC and Surrounding 
Normal Skin by CCD Microscopy of Biopsies 
In a 78 years old Caucasian male presenting multiple 
ulcero-nodular BCCs lesions were exposed to commercial 
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°d aT^kT^ ™^ fjf^ ^ «»f « W w/w) FIG. 12 shows a homogenous distribution of PpIX fluo- 

or ALA methyl ester (20% w/w) (as described in Example 7) rescence generated by ALA methyl ester in the bottom layer 

covered by a semi-permeable dressing for 24 hours. After of a BCC 4.5 hours after topical application 

removal of dressings and cream in vivo fluorescence was There is also some porphyrin fluorescence in surrounding 

measured at the surface of tumor tissue and adjacent normal 5 normal skin (FIG. 13). The fluorescence intensity ratio 

skin by means of a spectrofluorometer. Punch biopsies of the between BCC and the normal skin is about 2. Moreover, the 

same areas were removed and samples were immediately absolute amount of the fluorescence induced by ALA methyl 

immersed in liquid nitrogen. The tissue sections were cut «ter is higher than that induced by free ALA and 20% 

with a cryostat microtome to a thickness of 8 urn. The DMSO after topical application for 4.5 hours, as shown 
localization pattern of the porphyrin fluorescence in the 10 below, 

tissue sections was directly observed by means of fluores- FIGS. 14 and 15 show a uniform distribution of porphyrin 

cence microscopy. The same frozen sections were subse- fluorescence induced by topical application of ALA methyl 

quently stained with routine H&E staining for histological ester for 24 hours in the bottom layer of BCC and surround- 

identification. Fluorescence microscopy was carried out ing normal sMn. The ratio of the fluorescence in BCC and 

with an Axioplan microscope (Zeiss, Germany). Fluores- 15 that in normal skin is also about 2. Furthermore, the fluo- 

cence images and quantitative measurements were per- rescence intensity of ALA methyl ester-induced porphyrins 

formed by a light-sensitive thermol-electrically cooled in the BCC is almost twice as high as that in BCC after 

^ e ^° Up1 ^ dCViCC (CCD) Camera < Astromed CCD topical application of free ALA alone for 24 hours, as shown 

3200, Cambridge, UK) and an image processing unit below. 

(AstromedWisilog, PC 486DX2 66 MHz VL). The main 20 FIGS. 16 and 17 show a homogenous distribution of free 

purpose for such quantitative measurements is to determine ALA-induced porphyrins in the bottom layer of BCC and 

the exact penetration of ALA-induced porphyrins from surrounding normal skin 24 hours following topical apoli- 

ussue surface to the bottom layers of cancer lesions. The cation. However, the ratio of the fluorescent intensity 

results are shown in FIGS. 8 and 9 in which the fluorescence between BCC and normal skin is about 1 which indicates a 
intensity is expressed as a function of depth of cancer lesion. 25 low selectivity of this treatment. Moreover the production of 

As shown in FIGS. 8 and 9, an homogeneous distribution porphyrins in BCC is less than that in the case of ALA 

of PpIX fluorescence is seen from the top to the bottom of methyl ester. 

the whoie BCC lesions after use of either free ALA or its FIGS. 18 and 19 show a homogenous distribution of 

methyl ester This suggests that ALA methylester is at least ALA-induced porphyrins in the bottom layer of BCC and 
as good as free ALA in terms of penetration and PpIX 30 surrounding normal skin after topical application of free 

production in the BCC lesion. In addition, no PpIX fluores- ALA and 20% DMSO for 4.5 hours. However, the ratio of 

cence was seen in the surrounding normal skin after topical the fluorescence intensity between BCC and normal skin is 

application of ALA methylester, indicating that ALA- only slightly larger than 1, which demonstrates that the 

methylester-induced PpK highly selectively tookplace only DMSO probably reduces the tumor selectivity of the por- 

in the BCC lesion. 35 phyrins produced. Moreover, also in this case less porphy- 

In vivo fluorescence after 24 hours showed at least are produced in BCC than m the case of the application 

doubled fluorescence intensity for ALA methyl ester com- °f ALA methyl ester, 

pared to ALA for the selected tumors and also an increase for EXAMPLE n 
corresponding normal tissues, however this only of about 

50%. The ratio between tumor and normal tissue was about 40 Investigation of the Effects of the Chelating Agent 

1.2: 1 for ALA and 2: 1 for the ALA methyl ester. The results Desferoxamine (DF) and/or DMSO and 

are shown in FIGS. 10 and 11. Fluorescence of SMn 

At control one week after treatment all treatment fields L ^ effect of DF and/or DMSO on the build up of 

presented a central necrotic area corresponding to the tumor. fluorescence in the normal skin of mice in situ was ascer- 

In the adjacent normal skin exposed to cream and light 45 ta"»ed various times after topical administration of ALA- 

irradiation there was observed a marked erythema for the methylester. Methods were performed as described in 

ALA while for the ALA methyl ester only moderate Example 9. 

erythema was observed RESULTS 

EXAMPLE 12 50 Topical application of the cream alone containing only 

DMSO did not show any fluorescence in the normal mouse 
In Vivo Fluorescence Surface Measurements of sk"u but there was some fluorescence of PpIX after DF 

PpIX Production in Human BCC and Surrounding alone was applied. 

Normal Skin by CCD Microscopy of Biopsies DF or DF plus DMSO (a well-known skin penetration 

The present data show the localizatio n patterns and * ^^rt^^ P roduction of ^ A 

production of porphyrins (mainly protoporphyrin K me^yiester-induced PPDC 

(PpIX)) after topical application of free ALA and one of its A . Fluorescence ™*mg of the skin treated with three 

derivatives (methyl ester) for 4.5 and 24 hours in the nodular aU Ves (P^ ormed •* described in Example 9) showed 

basal cell carcinomas (BCCs) and surrounding normal skin fl 1 Uores ^ ence of esto derivative-induced porphyrins in 

of patients. The tests were performed as described in epidermis, epithelial hair follicles and sebaceous glands 

Example 11. 1 h t0 P ical application (FIG. 21). The fluorescence 

Each of the following figures show both (B) fluorescence Sffi™ *° ^ *"* "** * C 

images of either the bottom layer of BCC lesions or of the d PP ucauon - 

surrwjndmgncmd skin, Curves indicating the fluorescence 65 SUMMARY 

intensity as a function of depth of the BCC lesions or of the A large number of patients with basal cell carcinomas 

normal skin are also shown (A). (BC Cs) has topically been treated with ALA-based POT in 
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our hospital during the past five years and more than 90% of its esters (20% for 4 hours), was examined using methods 

superficial BCCs have shown a complete regression. described in previous examples. The results are shown in 

However, nodular BCCs had a low complete response rate FIG. 23 and indicate that all esters can more selectively 

due to a poor ALA retention and. consequently, a low i oduce ppK in BCC lesions than free ALA. particularly in 

ALA-induced porphyrin production in the deep layers of the 5 the case of ALA-methylester and ALA-hexyiester 

lesions. In order to improve the technique, we used ALA Wc c \ B ^ m: 

ester derivatives instead of free ALA. The present data i a <w A; n ~ n ~,:, ^ «u * u 

s^rsr in *" ^t 16 and ta ^ 9 by - 

means of both fluorescence spectroscopic measurements in , , c . . . . U1 1UICI 

situ and fluorescence nuaoscopy of tissue biopsies, indicate nal SUrfaCCS of the body < ^W'' 

that all three ester derivatives studied were taken up. 10 ! ) admimstering to the sites of investigation or affected 

de-esterified and finally converted into porphyrins in the surfaces a composition comprising a compound of 

epidermis, epithelial hair follicles and sebaceous glands of formula I 

the nude mice with a higher porphyrin production than that 

of free ALA. This is in agreement with the preceding r^n-ch^coch^h^o-or 1 (i) 

Examples concerning a study of human nodular basal cell « wnercilh R i is each R 2 is independently hydrogen 

carcinoma that demonstrate that the fluorescence of the ALA 0 r alkyl; wherein each alkyl of R 1 and R 2 is optionally 

ester-mduced porphyrins was built up faster with a higher substit uted by hydroxy, alkoxy, acyloxy. 

intensity and a more homogenous distribution than those of „ . . . . » 

free ALA-induced porphyrins in the lesions. alkoxycarbonyloxy. amino, aryi, oxo or fluoro groups and 

The present study also shows that DF has a significant 20 J? °P*™^Y interrupted by oxygen atoms; or a salt 

effect in enhancing the production of ALA methylester- thereof, and 

derived PpK in the normal skin of the mice after topical ex P° sin g said sites or surfaces to light. 

application. 2. The method of claim 1 wherein aryl is phenyl or a 

Interestingly, a strong fluorescence of free ALA-induced monocyclic 5-7 membered heteroaromatic. 

porphyrins was found in regions of the skin outside the area 25 ^. ^ c method of claim 1 wherein R l represents an 

where the cream was topically applied (FIG. 2). This indi- unsubstituted alkyl group and each R 2 is hydrogen, 

cates that after topical application free ALA is transported in 4. The method of claim 1 wherein R 1 represents an 

the blood and porphyrins are subsequently formed in all unsubstituted alkyl group or each R 2 is hydrogen, 

organs containing the enzymes of the heme synthesis path- 5. The method of claim 1 wherein alkyl contains up to 10 

way or porphyrins are initially formed in the skin or/and 30 carbon atoms. 

liver, then transported to other tissues via blood circulation. 6; The method of claim 1 wherein the compound is 

This may lead to skin photosensitivity in areas where free ALA-methyl ester, ALA-ethyl ester, ALA-propyl ester, 

ALA is even not topically applied. However, none of the ALA-hexyl ester, ALA-heptyl ester, or ALA-octyl ester; or 

ester derivatives studied induced porphyrin fluorescence in a salt thereof, 

other parts of the skin. ^ 7 xhe method of daim , wherein ^ Hght is in tne 

EXAMPLE 14 wavelength region 500-700 nm. 

Effects of ALA Methylester or ALA, DP and 8 * ^ pharmaceutical composition comprising an effective 

DMSO PUT on Tumor Growth in WiDr Human diagnostic or therapeutic amount of a compound of formula 



Colonic Carcinoma-transplanted Nude Mice 



I 



Nude mice were transplanted with WiDr human colonic 40 r 2 2 n-ch 2 coch 2 — ch 2 co— or 1 (r> 

carcinoma cells by subcutaneous injection into the right . . nl . n . A , ~ . . t 

flankregion. The following creams, formulated as described whercui ; R 1S «kyt ™ d ^ch R is mdependently hydrogen 

in the preceding Examples, were applied topically to the site or aUcyl; 

of the tumor: 10% DF alone; 20% ALA+10% DF+20% wherein each alkyl of R 1 and R 2 is optionally substituted 

DMSDr^f 20%~AM7neu^ by hydroxy, alkoxy, acyloxy, alkoxycarbonyloxy, 

followed, 14 hours later by laser light irradiation (632 nm, amino, aryL oxo or fluoro groups and is optionally 

150 mW/cm 2 for 15 minutes). A separate group of animals interrupted by oxygen atoms; or a pharmaceutically 

bearing the same tumor model, but receiving no topical acceptable salt thereof; together with at least one phar- 

application of the cream, served as a control The responses maceutical carrier or excipient. 

of the treated tumors were evaluated as tumor regression/ 50 9. The composition of claim 8 wherein the compound is 

regrowth time. When the tumors reached a volume 5 times ALA-methyl ester, ALA-ethyl ester, ALA-propyl ester, 

that of the volume on the day of light irradiation, the mice ALA-hexyl ester, ALA-heptyl ester, or ALA-octyl ester, or 

were killed. The results are shown in FIG. 22. (Bars: a pharmaceutically acceptable salt thereof, 

standard error of mean (SEM) based on 3-5 individual 10. The composition of claim 8 further comprising at least 

animals in each group). The results show that it took 34 days 55 one surface-penetration assisting agent, and optionally one 

for tumors treated with ALA methylester+DF+DMSO to or more chelating agents. 

reach a volume five times that of the volume on the day just 11. The composition of claim 10 wherein the surface- 
before light irradiation, whereas in the case of free ALA+ penetration assisting agent is dimethyl sulfoxide. 
DFfDMSO it took 24 days for the treated tumors to grow to 12. The composition of claim 10 wherein the compound 
5 times size. Thus, ALA methylester is more effective than & is ALA-methyl ester, ALA-ethyl ester, ALA-propyl ester, 
ALA in slowing tumor regrowth. ALA-hexyl ester, ALA-heptyl ester, or ALA-octyl ester; or 
EXAMPLE 15 a pharmaceutically acceptable salt thereof. 
. . 13. A method for in vitro diagnosis of abnormalities or 
Selectivity of ALA Esters (methyl, hexyl heptyl disorders by assaying a sample of body fluid or tissue of a 
and octyl) for Non-normal Tissue 65 paticnt said comprising: 
The PpDC fluorescence ratios between BCC lesions and i) admixing said body fluid or tissue with a compound of 
surrounding normal skin after topical application of ALA or formula I 



6,034,267 
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R 2 2 N-CH 2 COCH 2 — CHjCO-OR 1 



a> 

wherein, R 1 is alkyl; and each R 2 is independently 
hydrogen or alkyl; 

wherein each alkyl of R 1 and R 2 is optionally sub- 
stituted by hydroxy, alkoxy, acyioxy, 
alkoxycarbonyloxy, amino, aryl oxo or fluoro 
groups and is optionally interrupted by oxygen 
atoms; or a pharmaceuticaUy acceptable salt 
thereof; 

ii) exposing said mixture to light; 

iii) ascertaining the level of fluorescence; and 

iv) comparing the level of fluorescence to control levels. 

14. The method of claim 13 wherein the compound is 
ALA-methyl ester, ALA-ethyl ester. ALA-propyl ester, 
ALA-hexyl ester, ALA-heptyl ester, or ALA-octyl ester; or 
a pharmaceuticaUy acceptable salt thereof. 

15. A kit for use in diagnosis or photochemotherapy of 
disorders or abnormalities of external or internal surfaces of 
the body comprising: 

i) a first container containing a compound of formula I 



10 



15 
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R 2 2 N— CHjCOCHj-CHaCO-OR 1 



(I) 



wherein, R 1 is alkyl; and each R 2 is independently 
hydrogen or alkyl; 

wherein each alkyl of R 1 and R 2 is optionally sub- 
stituted by hydroxy, alkoxy, acyioxy, 
alkoxycarbonyloxy. amino, aryl, oxo or fluoro 
groups and is optionally interrupted by oxygen 
atoms; or a pharmaceuticaUy acceptable salt 
thereof; 

ii) a second container containing at least one surface 
penetration assisting agent; and optionally 

iii) one or more chelating agents contained either within 
said first container or in a third container. 

16. The kit of claim 15 wherein the compound is ALA- 
methyl ester, ALA-ethyl ester, ALA-propyl ester ALA- 
hexyl ester, ALA-heptyl ester, or ALA-octyl ester; or a 
phamaceutically acceptable salt thereof. 
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FDA contacts 

Metvix cream - Actinic Keratosis 
IND #59,756 



Serial 
no 


Date 


Item 


No. of binders in 
"rullearkiv" 












24,02.00 


FDA acknowledge receipt of the IND application IND 
Number Assigned: 59,756 






28:03.00 


Tel contact: Asked for clinical response (PC T306) 
(IND 59,221) 






29.03.01 


Tel contact: PC concerned at lack of clinical response 
(IND 59,221) 




#001 


12.04.00 


Request for Clinical Meeting 






12.04.00 


Updated 1572 FDA Form (Statement of investigator) 
(Mistakenly in IND 59,221) 


_ 


#001 


19.04.00 


FDA Form 1571 (statement of investigator) 

! i , , . -w. L 


— 




26.04.00 


Comments from Medical Reviewer 






03.05.00 


Tel contact: FDA grant all meetings requested - 
clinical mtg, eop-2 mtg, t-con with Wilken? 




#002 


15.05.00 


Protocol Amendment and New Investigator Data 


1 




23.05.00 


Same as 15.05.0Q?(We do not have a copy) 






26.05.00 


Tel contact: briefing document acceptable to FDA 






02.06.00 


Briefing Document re mtg 22.06.00 (Cover letter 
23.05,00) 


1 


#004 


07.06.00 


Additions to Briefing Document 


1 




13.06.00 


Tel contact: missing 1571 sheets in briefing document 






14.06.00 


Tel contact: FDA have received videos for mtg. 
Submission of informed consents, and consistency of 
protocols between submissions 15 and 23 May OK. 






16.06.00 


Tel contact: FDA requested new CD (confirmed OK on 
20 June) 




#005 


06.07.00 


Protocol Amendment and New Investigator Data (306) 


1 


#006 


19.07.00 


Protocol Amendment 3 to PC T306 




#007 


27.07.00 


Revised Investigator Brochure 


1 




(31,07.00 


Tel contact: FDA upset at t-con performance - 
regarding IND 59,221 stats t-con 31.07.00) 






07.08.00 


Tel contact: PC ask for status on FDA minutes from 22 
June. (See also IND 59,221) 




#008 


29.08.00 


Protocol Amendment 4 to PC T306 


1 


#009 


08.09.00 


Request for Waiver of phototox studies 






18.10.00 


Tel contact: Confirmation that Clementi submissions to 
FDA match with their log 






25,10.00 


FDA Meeting Minutes from 22.06.00 Pre-IND meeting 
(End of phase 2) 




#011 


26.10.00 


TCON with Division of Dental and Dermatological 
Drug Products Representatives to Discuss NDA CMC 
Questions 




#013 


26.10.00 


Biopharmaceutics TCON Briefing Document 


1 


#010 


31.12.00 


PhotoCure's Minutes: End-of-Phase II Meeting for 
IND 59,756 on June 22.06.00. 
Cross filing to IND 59,221 #029 






16.01.01 


Tel contact: End-of-Phase Ilconference and how to run 





Serial 
no 


Date 


Item 


No. of binders in 
"rullearkiv" 






pre-NDA meetings 






12.02.01 


Fax from Clementi: #012, #013 (Pre NDA meeting 
request, #014 Minutes of TCON 28.1 1.00) 
OBS Other serial numbers and small changes in lay out 
compared to the submitted copy (see next documents) 




#012 


1d 09 01 


Biopharm Meeting Minutes (TCON 28.1 1.00), PC's 
minutes 




#014 

TT\J I *t 


1 ^ 09 01 


rKJb-NUA Meeting Request 




#015 


1 S 09 01 


Minutes or 1 CUN (3 1 .0 1 .01) with Dr Bashaw, PC s 
nunuies 




#016 


15.02.01 


CMC information (peanut oil) 






21.02.01 


Telephone contact re PRE-NDA meeting date 






T/C AO A1 


Telephone contact re PRE-NDA meeting date 






21.03.01 


Medical comments from FDA 




#017 


23.03.01 


New protocol: HIM 00-PC T108/01 and New 
Investigator H. I. Maiback. Cross filing to IND 59 221 
#039 


1 




T3 AO AT 

23.03.02 


New protocol: HIM 00-PC Tl 07/01 and New 
Investigator H. I. Maibach. Cross filing to IND 59,221 
#038 


1 


#01 Q 


0£ fll At 


Request for User Fee Waiver 

Application for Small Business Size Determination 


1 




in ni ni 


Telephone contact re PRE-NDA meeting date 






in at ni 
jU.Uj.U1 


Tel contact: general contents and procedures for pre- 
INUA mtg 






30.03.01 


Minutes from telephone contact Re Pre-NDA meeting 






OA m ni 

jU.Uj.U1 


Tel cintact: change time of Pre-NDA mtg 




#090, 


m c\a n\ 
UZ.U4.U1 


Fre-NDA Meetmg Bnefmg Document 


1 


#091 


1 O A/1 A i 

lz.U4.Ul 


Request tor Waiver of Pediatric Studies 






24.04.01 


Waiver Request for Size determination - PhotoCure 
AoA - #2001.028 


1 

Together with #01 9 


#024 


25.04.01 


IND - Annual report (update adverse events) 


1 






Pre-NDA meeting; minutes see 09.07.01 




#022 


03.05.01 


Proposed pre-clinical protocol: dermal toxicity in mini- 
pigs, for review (Cross filing IND 59,221 #005) 


? 




07.05.01 


Telephone, contact; completing review of protocol PC 
110/ and 108 




#026 


09.05.01 


Meeting minutes January 3, 2000 (Cross filing IND 
59,221 #006) 




#027 


09.05.01 


Meeting minutes January 5, 2000 (Cross filing IND 

CA Til JJAA*7\ 

59,221 #007) 


? 




AO A^ A1 

uy.Uj. ui 


Response to Questions January 5, 2000 (Cross filing 
IND 59,221 #008) 






AQ AC A1 

uy.uj.ui 


Request for a Meeting, January 14, 2000 (Cross filing 
IND 59,221 #009) 




#035 


oo o<; m 
uy.uj.ui 


Slides from meeting on May 2001 






14 OS 01 


Telephone contact; Electronic submission Word/PDF 
format 






14.05.01 


User Fee Waiver: additional submissions to regional 
SBA office? 






15.05.01 


Response to Unresolved issues in fax 21 March 01 




#036 


30.05.01 


Clinical Trial Protocol PC T109/01 (Cross filing IND 


1 



o 



Serial 
no 


Date 


Item 


No. of binders in 
"rullearkiv" 






59,221 #043) 




#037 


30.05.01 


Pre-NDA meeting minutes (from PhotoCure) (Cross 
filing IND 59,221 #035) 


? 




31.05.01 


Internal from Clementi: Pre-NDA minutes for review 




#038 


04.06.01 


Response to unresolved issues for IND 59,756 


1 




19.06.01 


Tel contact SBA: inquired into status of small business 
determination 






19.06.01 


Tel contact: received #022 (cf IND 59,221 #005 - 
minipigs), review had been completed, need to clarify 
cross-filing 






20.06.01 


Tel contact; clarification of cross-filing between INDs 
59,756 and 59,221; fast track request (BCC) denied; 
delayed pre-NDA mtg minutes (AK, 2 May 2001) from 
FDA 




#025 


02.07.01 


Revised protocol PC T209/99 (Revised and amended 
December 6, 1999) (Cross filing IND 59,221 #004) 


1 




02.07.01 


Small Business Administration: Letter of determination 
of business size 




#033 


05.07.01 


Letter to Dr Wilken 17 April 00: Request for meeting 
to resolve outstanding Clinical Phase III issues (Cross 
filing IND 59,221 #014) 

And: 

Letter to K. Bhatt: Proposed Ph 3 clinical trials in BBC 
(Cross filing IND 59,221 #013) (Revision of clinical 
program after meeting 7 March 2000) 


9 




09.07,01 


Small business determination decision 2 July 01, 
Meeting minutes of 2 May 01 from FDA 






16.07.01 


Copy tel contact report 3 May, copy tel contact report 
14 May re electronic parts of NDA submission 




#039 


24.07.01 


Notification of final preclinical reports to be submitted 
(cf. Serial No #041) 






13.08.01 


Small Business (User fee) waiver request granted 




#040 


16.08.01 


Agreement on parts of NDA to be submitted 
electronically 




#041 


22.08.01 


Final reports - preclinical section 
(to replace drafts submitted earlier) 


10 




18.09.01 


Tel contact: Details on upcoming submission, no of 
copies 


: 




26.09.01 


NDA #21-415 submission; stamped cover letter (dated 
27.09.01) received 




#043 


07,03.02 


Second Annual Report 

(new copy received May 2002) 


1 




21.1104 


Annual report 


1 











o 



FDA contacts 
Metvix AK 
NDA # 21-415 



Ark-nok: 12.08.01 



Seria 
I no 


Date 


Item 


f\J f\ Kin/1 aha * 

rxo. oi Dinoers in 
"rullearkiv" 


000 


26.09.01 


NDA submitted 


HO 




09.10.01 


Tel contact: FDA removed all Word files from the 
NDA - only pdf formats are acceptable (save labelling: 
pdf and Word) 






12.10,01 


1 el Contact* New C*hAC* 1QQ11PQ incnpr^tinn Hatpo tr\r\ 

late, PC agreed to earlier dates in subsequent t-con (a 

T6W UGVS l(lt£Y\ — DpfPmhpr fnr fsfnrvalicrhf stnrl 9 
j\*ir 'M»&f } jut JWi/f d&liy*rll UrlCl ityCLTOf 




- 


16.10.01 


Letter to FDA (K. Bhatt): Inspection readiness 
statement 






25.10.01 


Letter from Or l\yf nihil r*li rp rpoenn fV\r r\r\t /iAt\^nn^«n 

ai\jih lsl LvLaiva^u ic icaouii ior noi conducting 
PCT109/01 

Colour morlc-nnc of lnhplc 
Alternative trademark 






25.10.01 


Letter to FDA (TC TVhattV Pp* Ppnnpe* fr\r TnfAi-m«+i«„ 
x^vit^/i iv/ l ^jv. dhaw), x\c. ivequest ior lniormation 

from Dr. Laibach 




_ 


30,10.01 


Location of rationale for alumina armlimViiliHr rtf 
w l \j i lauuuoiu aoo lulling aL/UllVciDllliy OI 

foreign data to US population 






30.10.01 


Tel contact CDRH/Vidra* PFN rmmhprs 




_ 


30.10.01 


Confirmation that no CFN nnmhpm pvict fnr ATrircV 

11111 *** i xi null ii\J v^X in lilUHUClo CAloL XUI INUIoJC 

Hydro or Norselight 






30.10.01 


Tel Contact CDRH/Fplton* (\ nHrlitinnal rnnipc r\f iml 

66, 67 and 68 




_ 


30.10.01 


Tel contact: PDUFA dates 


— 




05.11.01 


Tel contact: Methods Validation package missing 






06.11.01 


Commitment to submit Methods Validation package 
14.11.01 




- 


06.11.01 


Tel contact: volume rework needed volumes 1 .3 - 1 .8 






07.11.01 


v oiume reworK — agree to resubmit reworked volumes 

1 2 thronuh 1 f\ Hv 1 ^ 11 




.- 


07.11.0.1 


Tel contact: general issues; fileability assessment 






08.11.01 


i ci contact, assignanons ot K. r>natt/new proj . mgr 






09.11.01 


Tel contact: CDRH/Felton. PMA fileable but some 
questions. Software validation for microprocessor 
controlling on-off switch. 






13.11.01 
□copied G 


meuioas v anaaaon r acxage submitted 


1 


FDA 


19.11.01 


Fax from FDA: 6 questions; some obsolete (1-4) 






26.11.01 


Tel contact: new Proiect Mer* Victoria fWlrpv* 
Lutwak 






26.11.01 
□ 


lei contact: Climcal requests: carton label to be sent, 
clinical protocols in the US (306). See also fax from 
FDA 26. 11.00 

Fileable, but no letter will be issued. 




FDA 


26.11.01 
□copied G 


Fax from FDA: Requests for electronic information; 
Reply within 7.12. -serial No 001? 
Response submitted 20.02.02 




FDA 


29.11.01 
□copied G 


Request see response submitted 20. 02. 02 




FDA 


29.11.01 


Fax from FDA: Biostats questions, Biopharm questions 










Reply within 14,12. - serial No, 002? 




FDA 


13.12.01 


Tel Contact: Ms Lutwak acknowledged receipt of 
diskette. 




- 


17.12.01 


Letter to FDA (V. Lutwak): Re: Request for 
information-copies of labels. 




FDA 


19.12.01 


Fax from FDA: 4 questions regarding PCT305/99 
Response submitted.,.. 






19.12.01 


Answers to FDA Questions of November 29, 2001 
Item I and J appendices 




- 


17.01.02 
copied G 


Submission: 120 Day Safety Update 


2 


- 


24.01.02 

copied G 


Submission: Answers to FDA Questions for NDA 21- 
415 


1 


FDA 


11.02.02 
copieo kj 


CMC informational request (DS and DP) 
Response submitted 2 April 02 




FDA 


14.02.01 


Tel Contact: Ms, Lutwak called to ask about timing of 
response 




FDA 


19.02.01 


FDA Approvable Letter for PMA P010061 






20.02.02 


Reponse to FDA requests 26.1 1.01, 29.1 1.01, 06.02.02 


1 




21.02.02 


Response to FDA request 26. 1 1.01 : A diskette 
containing labelling 






21.02.02 


Response to FDA request 26. 1 1 .0 1 : A diskette 
containing protocols for 302, 305, 306. 




FDA 


22.02.02 
□copied G 


Clinical/Biopharm: Validation report for PpIX assay in 
study 206/98 

Response submitted 28.02.02 






22.02.02 


Record of Telephone Contact: Re: Approvable letter 






28.02.02 


Response to FDA request 22.02.02 
See new fax from FDA 18.03.02 






15.03.02 


Letter to FDA (R. Felton): Re: PMA P-010061 TCON 




FDA 


15.03.02 


Notice of Inspection for PMA -010061 




FDA 


18.03.02a 


Clinical/Biopharm Request: Calibration; Study 206/98. 
IMT sent response to Clementi 04.04.02 (e-mail excel 
spreadsheet from NO Hoem) and 08.04.02 (DHL + e- 
mail) 

Response submitted 03.05.02 






20.03.02 


Tel Contact with Ms. Lutwak to discuss inspection 
procedures 




- 


22.03.02 
□ 


FDA contact rpt: Felton CDRH asked specific 
questions on dosing and calibration of lamp. 
KS sent response to Clementi XX.04.02 
Response submitted 07.05.01 






22.03.02 


Letter to FDA (P Everett): Factory Profile Information 
Work Sheets 




- 


26.03.02 


FDA contact rpt: FDA asked for when answers to 
questions would be received, stated that new questions 
were coming same day and later. 




FDA 


26.03.02 
□copied G 


Clinical/statistics: request regarding study 302/99; 

e-files for studies 10 land 206. 

IMT sent response to Clementi 15.04.02 

IvCapuiloC suDiruueu 1 / .U^.UZ 




FDA 


28.03.02 


Clinical: lesion preparation and procedures, Studies 

302/99, 305/99, 306/99. 

Clarification FDA fax 1 1 .04.02 

IMT sent response to Clementi 10.04. (CRFs, 







□copied G 


publications) (DHL) 

BB/HMS sent photographs to Clementi April 02 (e- 
mail) 

HMS sent remaining response to Clementi 22.04.02 (e- 
mail) 

HMS/IMT sent requested e-file study 302/99 5.04,02 
and 22.04.02 (e-mail) 
Response submitted 26.04.02 






no (\a c\") 


Response to FDA fax 1 1.02.02 


1 




ac c\a ao 


Request for clarification on questions 28.03.02 






07.04.02 


Drug substance Facilities Inspection; Details on Hydro 
Organics AS 




rUA 




Clarification of fax 28.03.02; see response submitted... 






12.04.02 


Proposed questions for 15.04.02 t-con 






16.04.02 
copied G 


Response to Facilities Inspection; Quality systems 
manual for medical devices, from PhotoCure and 
Norseiight 


1 




18.04.02 


FDA telephone contact; need outstandig material by 
15.05.02; no advisory panel planned (no major issues); 
might receive "friendly labeling" 






18.04.02 


Response to FDA; Illumination and Total Energy; Two 
literature references. 


_ 




19.04.02 
copied G 


Response to FDA fax dated 26.03.02; 


1 




26.04.02 
copied G 


Response to FDA 28.03.2002 


4 




30.04.02 


Letter to FDA (M Dunnaway): Re: PMA Inspection- 
Quality System Procedures for PhotoCure 




FDA 


30.04.02 


Letter to FDA (Dr. Wilken): Pre-NDA for IND 59,22 i 


— 


FDA 


02.05.02 
□ 


Request for clarification (PC T302/99); follow up of 
sponsor fax 19.04.02 
Response submitted 06.05.02 






03.05.02 


FDA telephone contact - Div of information and 
computing science regarding Word (not acceptable) vs 
PDF/SAS formats 






03.05.02 
copied G 


Response to FDA fax 18.03.02 






06.05.02 
copied G 


Response to FDA fax 02.05.02 






A*7 AC AT 

07.05.02 


Several FDA telephone contacts (filed chronologically 
according to date) 






07.05.02 
copied o 


Response to t-con 22.03.02; additional information on 
CureLight lamp (PMA P0 10061) 




- 


07.05.02 


FDA telephone contact re outstanding issues (none) 






08.05.02 


FDA telephone contact - Div of information and 
computing science regarding Excel format, convert to 
SAS using "Stats Transfer" 






AO AC AO 


FDA telephone contact - request for samples would be 
sent by fax 




FT* A 


no Ac AO 


Request for samples 
(AGU/EJH/JEB) . 








rUA telephone contact- Disussed CMC inspections 






15.05.02 


Response to FDA - samples + documentation from 
Penn/Hydro 




FDA 


14.05.02 
□copied G 


CMC informational request (DS and DP) 









Re^nonse T\ Mav 9009 




FDA 


21.05.02 


v_>i nilgai JYCljUGal iui oalCiy llliUI UlaUOU Oil Ilglll 

measuring diode and horseshoe positon device 






21.05.02 


FDA Telephone Contact: Mr Smith received materials 







22.05.02 


f etfpr tn FDA tl WilVpnV Prp "NTH A ttri^fJ^rr Ar>^ 

j-fCiici iu ruA yj. wiiKenj. rre-iNUA onering ooc. 






23.05 02 


Response to May 14, 2002 Questions (CMC) 






T\ OS 09 
copied G 


Kesponse to ODservations noted on buA rorm 483 
dated May 15 (NB: Photocure inspection, not Norse 
Light as stated in the cover letter) 






23.05.02 
copied G 


Norse Light Inspection of PhotoCure's Cure Light 
Lamp (PMA P-0 10061), #032 






24.05,02 
copied G 


Response to May 21, 2002 Questions 






28.05.02 
copied G 


Response to May 14, 2002 Questions 4 






06.06.02 
copied G 


Response to May 20, 2002 Questions 






11.06.02 
copied G 


Camera ready format of Metvix carton and tube labels 






12.06.02 
copied G 


PMAP-010061 

Response to Observations noted on FDA Form 483 
dated May 15, 2002 Inspection at PhotoCure ASA (FEI 
JNU 3UU3olU:)39) 






12.06.02 
copied G 


PMA P-0 10061 

Response to Observations noted on FDA Form 483 
dated May 15, 2002 Inspection at NorseLight (FEI NO 
3003610534) 




FDA 


15.06.02 
copied Kj 


FDA: Request lightmeasuring phobe details, etc 






17.06.02 
copied G 


PMA P-O10061 (Serial 002) 

Response to Observations noted on FDA Form 483 

dated May 10, 2002 Inspection at PhotoCure ASA (FEI 

"mo i nni< i n ^ i q\ 
vi\J jvyjjolVjjy) 






17.06.02 


Telephone contact record: Forthcoming meeting, time, 
place etc 






18.06.02 
cupieu \j 


Amendment 3 to PMA P-0 1 006 1 
Fulfilment of Approvability Requirements 






20.06.02 
uupieu \J 


PMA P-010061 

Response to Observation 3 A, 10B and 10C noted on 
FDA Form 483 dated May 10, 2002 Inspection at 
rnotouure AbA (rEL JNU 3003610539) 






90 Clfi 09 

copied G 


PK/fA p runnel 

Response to Observations 2 noted on FDA Form 483 
dated May 10, 2002 Inspection at NorseLight (FEI NO 
3002922439) 




FDA 


95 06 09 


rUA Kequest tor Intormation : Safety questions 






26.06.02 
copied G 


PMAP-010061 

Response to Observations noted on FDA Form 483 
dated May 10, 2002 Inspection at NorseLight (FEI NO 
^0090994^4^ 


1 




26.06.02 


i vivpiiuxiv vuuian rcvuru. hoj suumissions 10 rUA — 
copies to Document Control Room 






26.06.02 


Telephone contact record: Post marketing adverse 
events 






26.06.02 


Telephone contact record: Trademark issue 






27.06.02 


Telephone contact record: from Office of Compliance 





o 





01 06 00 

copied G 


Kesponse to June zo, zOUz ICUJNkPost marketing 
adverse events 






28.06.02 
copiea o 


Response to clarification request for questions 
presented by facsimile to Photo Cure 26.06: Use of 
i egaaerm t raa ana illumination/lamp details 


2 




28.06.02 

t-upieu vj 


Response to Observations noted on FDA form 483 
dated May 10, Inspection at PhotoCure ASA (FEI 






08.07.02 


Telephone contact record: Reminders from Clementi 


- 




i o m no 
■ copied \j 


FMA P-0 10061 

Supplement to response to Observation 2 (FEI 


1 


#057 


17.07.02 

copiea vj 


PhotoCure's Pre-NDA Meeting Minutes 




FDA 


18.07.0 

copied G 


FDA: Trade name, Comments to the sponsor 
Request tor Additional Trade Names 






oo m ao 
zz.u/.uz 

copied G 


FMA P-0 10061 

Response to FDA Question; Disinfections of the lamp 






OO AT no 
ZZ.U/.UZ 

copied G 


Telephone contact: Disinfections of the lamp 




rLJJx 


oo H7 no 
ZJ.U/,UZ 


Comments to the sponsor: Re: Tradename 






24.07.02 
L/0piea vj 


Response to FDA Question 1-13 July 13, 2002 






30.07.02 
copied G 


Response to TCON 26.07.02; PhotoCure's 
understanding of anticipated regulatory actions 






05.08,02 
copied G 


Follow up on disinfections issue from TCON 02.08.02 






AC AO A1 

05.08.02 
copied G 


Action letter discussion 






no no no 

copied G 


Follow up on "Response to TCON 26.07.02" dated 
30.07 

- contact hypersensitivity 






1 fi no no 
io.uy.uz 


NDA 21-415, Draft reviewers commments re: Meeting 
Briefing document 






i c no no 


Telephone Contact Record: Request for information 
about the review/TCON 






on no no 
. ZU.Ui/.UZ 


ICON record: Appro vable letter on it s way 




FDA 


20.09.02 
copiea vj 


FDA: Approvable letter 






Ofs. no no 
zo.uy.uz 

27.09.00 


— . _ 

Request for meeting to discuss the further steps of the 
application 






oi i n no 

U / . IV. UZ 


I CUJN record: Comments to briefing document and 
meeting arrangements 






16.10.02 


Confirmation of meeting 16, 12.02 






oo io oo 

ZU. 1U.UZ 


i eiepnone contact FDA:No establishment fee for 
uevice manuraciurers 






24.10.02 


Telephone contact FDA: Norselight EIR 






on in ert 


i eiepnone contact ruA: Establishment fee for device 
iuanuiacturers 






01.11.02 


i eiepnone coniaci fUA, samples rUA ^lUU) 






04.11.02 


Telephone contact FDA: Establishment fee for device 
manufacturers 






19.11.02 


Telephone contact FDA: Meeting date December 






20.11.02 


Telephone contact FDA: User fee made by Galderma 






20.11.02 


Telephone contact FDA: Approval of PMA 







on 1 1 no 


leiepnone contact FDA: Samples FDA (50) 






Of 1 1 AO 

Zj. 1 l.Uz 


leiepnone contact FDA: Briefing doc one day delay 






0^11 no 
Zj, 1 l.UZ 


leiepnone contact FDA: Briefing doc. For 16 
December meeting one day delay 






29.11.02 


Response to action letter (copied G) 


1 




10 io no 
1Z. iz.uz 


leiepnone contact FDA: Fees, submission of 2656 






01 ni onno 


BCC as Amendment to NDA 21-415 






Uo reb U3 


Request tor 1 CON for AK/BCC filing 






0/( "\yfo-r- no 
z4.Mar U3 


FDA: Meeting minutes from 16 December 2002, 
Approvable letter discussions 




rUA 


z4 Apr U3 


FDA Request for Registration information 






1 May.03 


Letter to FDA (M.Owens): Re: description of lamps 






5 May 03 


Letter to FDA (M.Harris): Re: description of lamps 






03 Jun 03 


Registration of foreign drug establishment, further to 
letter dated 14 November 2002 






10 JunOl 


PMA: Telephone contact MR Felten, submission 
details 






12 Jun 03 


Submission of site audit books for PC T307/00 center 
02 and 07 inspection 






11 July 03 


Letter to FDA (J. Wilken): CMC information, proposal 
for spec changes, updated stability 


1 




16 July 03 


AK-amendment submission (copied G) 


9 




24 July 03 


Electronic media only - CD-ROM response to 
Approvable letter.(cover letter copied G) 






19 Aug 03 


2 Extra CD-ROMS for labeling (copied G) 






29 Aug 03 


An extra copy of Approvable Letter Amendment; 
Volume 1 (copied G) 






04 Sept 03 


2 more copies of the Metvix Instruction Video (copied 
G) 






06 Spet 03 


FDA Telephone contact: K Bhatt requested e-copy of 
Protocol PC T308/99 






30 Sept 03 


FDA: Request for electronic copy of Amendment 
document + PC Til 0/03 (copied G) 






no r\ ~± n'} 
VI Uct 03 


Response requested 30 September 2003 (copied G) 






1 < {~\r*4- AO 

1 j Uct U3 


FDA: Request for Information NDA 2 1 -4 15 (copied G) 






30 Oct 03 


Response to Information request of 15 Oct 


1 




£. XT AT 

6 Nov 03 


PMA - P0 10061 Annotated User Manual Broadband 






1 A \T AO 

14 Nov 03 


FDA: Request for Information: Patient Product Insert 






14 Nov 03 


FDA: Request for Information: Gloves 






17 Nov 03 


PMA - P010061: Resubmission of Erroneous S-006 as 
A-01 1 (6 Nov 03 submission of User Manual) 






1 1 XT M 

21 Nov 03 


FDA: Request for Safety Update 






21 Nov 03 


Annual Report for IND 59,756 - ARXIVED UNDER 
IND 59,756 


1 




21 Nov 03 


Response to Request for Informational Needs, (re-write 
PPI) 






2 1 Nov 03 


Response to Request for Informational Needs 
(analytical data regarding gloves) 






03 Dec 03 


uai&Ljr wjjuaiv □uuiiiloalUil 






08 Dec 03 


FDA: Clinical request for information - Safety Update 
issues 






08 Dec 03 


FDA: Biopharm request for information - PK studies 






12 Dec 03 


Response to 8 Dec 03 request: Safety issues 





i J 





12 Dec 03 


Response to 8 Dec 03 request: Biopharmaceutics 






15 Dec 03 


Change in name and address for Clementi and 
Associates 






17 Dec 03 


Tradename for MAL PDT 






17 Dec 03 


FDA: Minutes from the 12/4/03 TCON 






09 Jan 04 


FDA: Draft label 






09 Jan 04 


Telephone contacts with FDA and Melinda Harris 






09 Jan 04 


Telephone contacts with FDA and Melinda Harris, 
Draft Label from FDA 






12 Jan 04 


Telephone contacts with FDA and Melinda Harris 






13 Jan 04 


Label Revisions 






14 Jan 04 


Draft labeling (Serial #63) 






14 Jan 04 


Telephone contacts with FDA, DV, LSK, MJKF and 
MH 






14 Jan 04 


FDA: Revised draft label 






14 Jan 04 


Telephone contacts with FDA and Melinda Harris 






14 Jan 04 


Telephone contacts with FDA and Melinda Harris, 
Labeling Update 






14 Jan 04 


Telephone contacts with FDA and Richard Felton 






15 Jan 04 


Draft labeling (Serial #64) 






16 Jan 04 


Draft labeling (serial #65) 






16 Jan 04 


FDA: Action letter ND A 21-415 






20 Jan 04 


Telephone contacts with FDA and Mary Jean Kozmo- 
Fanarro 






20 Jan 04 


Telephone contacts with FDA and Mary Jean Kozmo- 
Fanarro, Approval Letter Procedures 






20 Jan 04 


Telephone contacts with FDA and Jim Sailor 






22 Jan 04 


Serial # 66 Response to Approvable Letter dated 
January 17, 2004 






22 Jan 04 


PMA P0 10061 Amendment 007 


1 




23 Jan 04 


Serial # 67 Copy of letter to Felten 






17 Feb 04 


Telephone contacts with FDA: Richard Felton, Review 
of PMA by March 1,2004 






15 Mar 04 


Telephone contacts with FDA: R. Felten; PMA review 
by April 1 






16 Mar 04 


FDA Request: Poster information Patient 2009 in PC 
T307/00 






17 Mar 04 


Telephone contacts with FDA: Margo Owns, Follow 
up in information Need 






17 Mar 04 


PMA: Confirmation of conversation, evaluation 
completed by April 1, 2004 






18 Mar 04 . 


FDA: Copy of Poster sent at our request. 






30 March 04 


Telephone contact: R: Felten Completeion date for 
review CDRH: April 9 






3 May 04 


Telephone contact: Melinda Harris, label 






3 May 04 


Telephone contact: Melinda Harris, review status 






3 May 04 


Telephone contact: Sheila Brown, review status 






3 May 04 


Telephone contact: Mr Felten, completed review PMA 






6 May 04 


Telephone contact: Melinda Harris, request for a 
TCON May 10 






7 May 04 


Telephone contact: Mr Felten; Review status 






10 May 04 


FDA: Memorandum of telecon about safety updates, 
chemistry and CDRH review 






19 May 04 


Telephone contact: Mr Felten; Left message and asked 









if the PMA had been signed off. 






1 ^ A/f ft, r A/I 

ZD May U4 


complete reponse to rsuA zi-40 (lype 1 
submission): Final draft labelinga nd safety Update 

A/fou OAA/i 

May zuu4. 


1 volume 




7 June 04 


Telephone contact: M Harris; FDA requesting line 
listings from study 1 12-03 and protocol 






10 June 04 


runner to conversation or June /; btudy PC 1 1 lz/lo 
Report, protocol and line listings 


1 volume 




i 5 June 04 


Telephone contacts various FDA personnel; clinical 
data PC 1112 accepted as lype 1 riling and decision 
date is July z /. 






Tima A/1 

ll June 04 


Letter to Felten; PMA review completed and no issues 
will be raised prior to PDUFA date 






O/l Tuna A/1 

Z4 June U4 


Telephone contact: Melinda Harris; Name rejection 






iy juiy U4 


FDA: Tradename Metvix is not acceptable 




n i 
1 1 


00 Tulir A/1 

LL Juiy U4 


Request for name change:/ 




1 L 


z 1 July U4 


Phase 4 study commitments 






T7 Tulif A/1 

z / July U4 


FDA: Revised label, request for acceptability 






z / juiy U4 


rt agree to tne proposea cnanges io me laoenmg 






27 July 04 


FDA: Action letter ND A 21-415, approved application 






28 July 04 


FDA: PMA approved 




73 


28 July 04 


Acceptance of Label Changes 













